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Abstract 

This study was conducted to determine the prevalence of toxoplasmosis in commercial 

chickens, free rang chickens and pigeons in Khartoum State. Three localities in 

Khartoum State were chosen (Khartoum, Bahri and Omdurman). A total of 358 blood 

samples were collected from the poultry in houses and farms. The samples from 

apparently healthy birds were collected randomly from 36 free rang chickens, 22 

pigeons and 300 chickens (broiler and layer). The samples were examined by using 

Enzyme Linked ImmunoSorbant Assay (ELISA) to determine the prevalence of 

Toxoplasma gondii antibodies for IgG and IgM. The results obtained showed that 2 

(0.56%) out of 358 birds were positive as chronic infection and no bird was showed 

acute infection, one was detected from free rang chicken and the other from broiler 

chicken. The result showed that all samples examined for presence of Toxoplasma 

gondii antibodies in pigeons were negative. This study concluded that 

Toxoplasmagondii was found with low prevalence rate in chicken in Khartoum State. 

Keywords: Toxoplasma gondii, pigeons, broiler chicken, free range chicken, Layer 

chickens 

 مستخلصال

صووج هذٍ الذراست  لخحذَذ هؼذلإًخشار داء الوقىساث فٍ الذجاج الخجارٌ، الذجاج البلذٌ والحوام فٍ ولاَت 

 ػٌُت دم هي 358حن جوغ . (الخزطىم، بحزٌ و أهذرهاى )حن إخخُار ثلاثت هحلُاث فٍ ولاَت الخزطىم . الخزطىم

 22 ػٌُت دجاج بلذٌ، 36جوؼج الؼٌُاث هي طُىر ظاهزَا سلُوت ػشىائُا هي . الذواجي هي الوٌاسل والوشارع

حن فحص الؼٌُاث بإسخخذام إخخبار الإلُشا لخحذَذ هؼذل الأجسام . (لاحن وبُاض) ػٌُت دجاج 300ػٌُت حوام و

 2أظهزث الٌخائج أى  . (IgM)وللغلىبُىلُي الوٌاػٍ  (IgG)الوضادة للوقىست قىًذٌ للغلىببىلُي الوٌاػٍ 

 طائز كاًج هىجبت كحالت هشهٌت ولن َظهز أٌ طائز ػذوي حادة ، أحذي الؼٌُاث 358هي أصل  (0.56%)

وأظهزث الٌخائج أى جوُغ الؼٌُاث الخٍ حن فحصها . الوىجبت كشفج هي الذجاج البلذٌ والأخزٌ هي الذجاج  اللاحن

خلصج الذراست إلً أى الوقىست قىًذٌ قذ وجذث . لىجىد الأجسام الوضادة للوقىست قىًذي فٍ الحوام كاًج سالبت

. بوؼذل هٌخفط فٍ الذجاج فٍ ولاَت الخزطىم

  الوقىست قىًذي، حوام، دجاج لاحن، دجاج بلذي، دجاج  بُاض ، ولاَت الخزطىم:كلمات مفتاحية
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Introduction 

Chickens are considered one of the 

most important hosts in the 

epidemiology of Toxoplasma gondii 

infection because they are an efficient 

source of infection for cats that excrete 

the environmentally resistant oocystes 

and because humans may become 

infected with this parasite after eating 

undercooked infected chicken meat 

(Dubey, 2010). 

Toxoplasma gondii is an obligate 

intracellular protozoan that infects 

human and a wide range of mammals 

and birds (Smith and Reduck, 2000). 

Toxoplasmosis caused parasitic 

disorder in mammals, birds and reptiles 

affecting primarily the central nervous 

system but some time also the 

reproductive system, skeletal muscles 

and visceral organs (Calnek et al., 

1977). 

The clinical signs of toxoplasmosis in 

poultry include anorexia, emaciation, 

reduce eggs production, ataxia, 

blindness, and even mortality rate may 

be as high 50%, which is seldom 

observed (Dubey and Beattie, 1988). 

Although symptoms in pigeons such as 

diarrhea, trembling, incoordination, 

torticollis and severe encephalomyelitis 

may be observed in the acute period, 

T.gondii infections are often subclinical 

in pigeons (Jacobs et al., 1953). 

The ingestion of food or water 

contaminated with oocysts from cat 

feces or the ingestion of tissue cysts in 

undercooked meat are the two major 

ways of postnatal transmission of 

T.gondii (Karatepe et al., 2011). 

T.gondii has been recovered from a 

wide range of food animals including 

sheep, goats, pigs, rabbits, and 

domestic poultry (Zia-Ali et al.,2005). 

Ground-feeding birds are considered 

important in the epidemiology of 

T.gondii because they serve as 

indicators of soil contamination by 

oocysts; cats excrete environmentally 

resistant oocysts after consuming 

tissues of infected birds (Dubey et al., 

1994) 

 In recent years, seroprevalence studies 

of T.gondii in chickens, ducks and 

pigeons have been conducted 

extensively in various parts of the 

world (Dubey et al., 2011). It has been 

estimated that cats prey billions of birds 

annually (Loss et al., 2013). 

Investigations of T.gondii infection in 

Chickens, ducks, and geese have been 

reported worldwide but in Sudan one 

study was conducted in River Nile, 

Khartoum and Sinar State revealed that 

the prevalence rate was 100% in all 

types of chickens (Hussien et al., 

2016); therefore, this study was 

designated to determine the prevalence 

of Toxoplasma gondii in commercial 

chicken, free rang chicken and pigeons 

in Khartoum State. 

Materials and methods 

Study Area  

The samples were obtained from 

different localities in Khartoum state, 

which represent the capital of Sudan 

and consist of three main towns, 

Omdurman, Khartoum and Bahri.  

Sources of samples 

A total of 358 serum samples were 

collected from different age group 

between (1<39) weeks from (layer, 

broiler, pigeon, free range chicken) 
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during February and March 2015 

(Table 1) from male and female (Table 

2). 

Collection of samples 

Serum samples 

The blood samples were collected from 

chicken from commercial farms, houses 

and pigeon from houses. Most of the 

specimens were collected from 

apparently healthy pigeon and chicken 

and some of them diseased chicken had 

nervous sings and diarrhea. Blood 

samples were taken from the wing and 

jugular vein in sterile tubes and were 

left to clot at room temperature. The 

clot was separated from the edges of 

the tubes and left overnight at 4
°
C, 

serum were then collected and stored at 

-20
°
C until used. 

Table 1: Source and number of samples 

 Area and No. of Samples Examined Total 

Khartoum Bahri Omdurman 

Layer 50 50 51 161 

Boiler 69 6 64 139 

Pigeon 20 2 -- 22 

Free Rang 26 6 4 36 

Total 165 74 119 358 

 

Table 2: Sex of chickens and pigeon and number of samples 

Sex Number 

Female(Chicken) 329 

Male (Chicken) 7 

Female (Pigeon) 14 

Male (Pigeon) 8 

Total 358 

 
Diagnostic Procedure  

The samples were examined by using 

ELISA technique, where 89 samples 

examined using IgG kit and 269 

samples using IgM kit. 

Results 

Field observation 

In this study random samples were 

collected from different farms and 

houses in Khartoum state, most of the 

m have a good health and some of them 

showed clinical signs. The clinical 

signs were diarrhea, nasal discharge, 

dormancy, lice and fall of feather. 

Prevalence of T. gondii according to 

study area 

The prevalence of the T.gondii was 

found 0.28% in Omdurman and   0.28 

% in Khartoum which was not 

significant (P-value= 0. 734) and there 

was no antibodies detected in Bahri 

(Table 3). 

Prevalence of T .gondii according to sex 

The prevalence of T. gondii in female 

chickens was found 0.56% and all 

samples from male were found 

negative. There were no positive cases 

recorded male and female of pigeons 
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(Table 4). The different was not 

significant (P-value=0.981). 

Prevalence of T.gondii according to 

type of test 

Serum samples from 269 birds were 

tested for presence of T.gondii 

antibodies using the ELISA test for 

type IgM and showed negative in all 

the samples. While, 89 samples were 

tested by using the ELISA test for type 

IgG, showed 2 samples positive 

(2.24%) and 87 samples were negative 

(97.75%) (Table 5). 

Prevalence of T.gondii according to age 

The prevalence of T. gondii in serum 

samples of birds in age between 1-6 

weeks was (0.70%). In age between 7-

14 weeks 36 samples were tested and 

all of them were negative. In age 

between 15-39 weeks 91 samples were 

tested and all of them were negative. In 

age above 39 weeks were tested one 

(1.20%) out of 84 samples was 

positiveand 83 samples were negative 

(Fig.1). 

Prevalence of T.gondii according to the 

breed 

There were no positive cases observed 

for Lehman. The prevalence of T. 

gondiiin Hisex breed was (0.28%). The 

same prevalence of T. gondii in local 

breed was recorded (0.28%). The 

different was not significant (P-

value=4.100) (Table 6). 

Prevalence of T.gondii according to the 

type of production 

The prevalence of T.gondii in broiler 

was (0.28%). The prevalence of 

T.gondii in layer was (0.28%).  The 

different was not significant (P-

value=0.974) (Table 7). 

Prevalence of T.gondii according to the 

health status  

The prevalence of T.gondii in birds 

with had a normal health status was 

(0.56%).Twelve samples from sick 

birds all of them were negative. The 

different was not significant χ2 =0.792, 

P-value=0.070 (Table 8). 

Prevalence of T.gondii according to the 

environment 

The prevalence of T.gondii in birds 

with good environment was (0.56%). 

77 samples were collected from birds 

with bad environment and all of them 

were negative. The different was not 

significant (P-value=0.458) (Table 9). 

Prevalence of T .gondii according to the 

contact with other animals  

The prevalence of T. gondii in birds 

from farms free from other animals was 

0.28%.The prevalence of T. gondii in 

farms and houses with presence of 

other animals was 0.28%.The different 

was not significant (P-value=1.257) 

(Table 10). 

Table 3: Prevalence of T .gondii according to Area 

 
No. positive                                                                               

Source                  No. examined      (Prevalence %) 
χ2 p-value 

Khartoum 161                  1 (0.28%) 

0.619 
0.734 

Bahri 78                   0 (0.00%) 

Omdurman 119                  1 (0.28%) 

Total 358                 2 (0.56%) 
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Table 4: Prevalence of T .gondii according to sex 

 

Table 5: Prevalence of T .gondii according to type of test 

 

Type of test 

 

 

Result 

Total 

 Negative Positive 

 

IgM 

 

269 

100.00% 

0 

0.00% 

269 

100.00% 

 

IgG 

 

87 

97.75% 

2 

2.24% 

89 

100.00% 

Sex Negative Positive χ2 p-value 

 

Female (Chicken) 

327 

91.34% 

2 

0.56% 

 

 

 

 

 

 

 

0.177 

 

 

 

 

 

Male (Chicken) 

 

7 

1.96% 

0 

0.00% 

 

 

Female (Pigeon) 

 

14 

3.91% 

0 

0.00% 

0.981 

 

Male (Pigeon) 

 

8 

2.24% 

0 

0.00% 

 

Total 
356 

99.44% 

2 

0.56% 
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Fig. 1 Prevalence of T .gondii according to age 

 

Table 6: Prevalence of T .gondii according to breed 

Breed No. examined Prevalence% 

 

χ2 

 

p-value 

 

 

 

4.100 

 

 

 

0.129 

 

Lehman 

 

161 

 

 

0 

0.00% 

 

Hisex 

 

161 

 

 

1 

0.28% 

 

Local 

 

36 

 

 

1 

0.28% 

 

Total 

 

358 

 

2 

0.56% 
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Table 7: Prevalence of T .gondii according to type of production 

Type of production No. examined Prevalence % 

 

χ2 

 

p-value 

 

 

 

 

0.052 

 

 

 

0.974 

layer 161 

 

1 

0.28% 

Broiler 161 

 

1 

0.28% 

Free rangechicken 
36 

1 

(0.28%) 

  

Total 353 2 

0.56 

  

 

Table 8: Prevalence of T .gondii according to health status 

Health status No. examined Prevalence % 

 

χ2 

 

p-value 

 

 

 

 

0. 792 

 

 

 

0. 070 

 

Normal 

 

346 

 

 

2 

0.56% 

 

Sick 

 

12 

 

 

0 

0.00% 

Total 358 
2 

0.56 

  

 

Table 9: Prevalence of T .gondii according to environment 

Environment No. examined Prevalence % 

 

χ2 

 

p-value 

 

 

 

 

0.458 

 

 

 

0. 551 

 

Good 

 

281 

 

 

2 

0.56% 

 

Bad 

 

77 

 

 

0 

0.00% 

Total 358 
2 

0.56 
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Table 10: Prevalence of T .gondii according to contact with other animals 

Contact with other animals No. examined Prevalence % 

 

χ2 

 

p-value 

 

 

 

 

1.257 

 

 

 

0. 262 

 

No 

280 

 

 

1 

0.28% 

 

Yes 

 

78 

 

 

1 

0.28% 

Total 

358 

 

 

2 

0.56 
  

 

Discussion 

Toxoplasma gondii is a parasitic 

protozoon whose life cycle includes a 

definite and an intermediate host, 

besides a wide range of mammals also 

birds are suitable intermediate hosts 

(Bangoura et al., 2011). Various 

species of domestic and wild poultry, 

including chickens (Gallus domesticus) 

are infected with toxoplasmosis (Dubey 

et al., 2007). 

This study aimed to detected 

Toxoplasma gondii antibodies in 

chickens (Layer and boiler), free rang 

chickens and pigeons at Khartoum 

State by using ELISA test, the 

prevalence rate of infection in this 

investigation was 0.56% which was 

lower than that observed by Hussien et 

al., (2016) who found that the 

prevalence rate was 100% in all types 

of chickens in Sudan, also this 

investigation was lower than that 

observed in other countries and that 

agree with Literk and Hejlcek (1993) 

who found a total of 1120 chickens 

from a commercial farm was tested and 

antibodies were found in 0.01% of 

them in the Czech Republic. Zhou et 

al., (2012) found the prevalence rate of 

T. gondii in chickens were 7.26% 

among 30 chickens tested in China. The 

result was disagreed with Massry et al., 

(2000) who found the prevalence of T. 

gondii antibodies chickens was 47.2% 

in Egypt. Also Galat (2015) found that 

the results of investigations 

seroprevalence of chicken’s 

toxoplasmosis were 21, 95 % in Kyiv 

region, Ukraine. The prevalence rate 

was found 0.28% in broiler chicken 

which was disagreed with aboelhadid et 

al., (2013) who stated that T. gondii 

was detected at a rate of 9.6% in 

farmed chickens in Beni Suef, Egypt. 

Shaapan et al., (2012) found that the 

prevalence rates of T. gondii in 

commercial farming Chickens were 

68.5% in some Egyptians 

Governorates. 

The result of this study showed that the 

prevalence rate was 0.28%  in free 

range chickens  which disagreed with 

Aboelhadid et al., (2013) who stated 

that T. gondii was detected at a rate of 

http://www.bioone.org/doi/abs/10.1645/0022-3395%282000%29086%5B0627%3APOTGAI%5D2.0.CO%3B2
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20% in free range chickens and 

Fathollah and Garedaghi (2016) who 

revealed that 18% of free ranging 

chickens positive by ELISA. Also 

Tilahun et al.,(2013) from Addis 

Ababa, Ethiopia, Ayinmode and Dubey 

(2012) from Oyo State, Nigeria and 

Shaapan et al., (2012) from some 

Egyptians Governorates were found 

that prevalence rates were higher in free 

range chickens 38.4%, 66% and 69.5% 

of T. gondii in free range chickens 

respectively. 

In this study, seroprevalence of T. 

gondii was found to be 0.00% in 

pigeons and this disagree with Karatepe 

et al., (2011) who found that 

seroprevalence of T. gondii was 0.95% 

in domestic pigeons and 0.90% in wild 

pigeons from Niğde in Turkey. Zhou et 

al., (2012) found the prevalence rate of 

T. gondii in pigeons were 11.68% 

among 37 pigeons in China. Also Chao 

et al., (2010) found prevalence rate of 

T. gondii in pigeons were 8.7% in 

Guangdong province of Southern 

China. 

In this study, the positive samples were 

detected in Khartoum and Omdurman 

and all samples of T. gondii in Bahri 

were negative.  

The distribution of T. gondii in birds 

especially free rang chickens   may be 

related to the cats that disseminated the 

oocysts in the soil. Therefore T. gondii 

infection in birds is epidemiologically 

significant and people have the habit of 

eating uncooked chicken meat should 

be aware of the risk of encountering T. 

gondii infection. In commercial 

chickens, the prevalence of 

toxoplasmosis depends on many 

factors, but the important one is bad 

management practices especially, the 

access of cats to poultry farms and 

feeding.  

Conclusion 

The results revealed that 

Toxoplasmagondii was found with low 

prevalence in chicken in Khartoum 

State, Sudan. The occurrence of 

Toxoplasmagondii in chicken in 

chronic state highlights the presence of 

zoonotic Toxoplasmagondii in 

Sudanese chickens.  

Recommendation 

Further research on Toxoplasmagondii 

in chickens in Sudan are needed to 

clarify the epidemiology of the disease.   
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