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Summary 

      The current study was performed an investigation in seropositive stray cats with Toxoplasma 

gondii and to correlate the results of pathological lesions with seropositive results of the cats. To 

achieve these goals, fifty blood samples and specimens from internal organs (liver, spleen, brain, 

kidney, intestine and lung) of stray cats were collected from different area of Baghdad Province 

during the period 1.10.2011-1.10.2012. Seropositive ELISA-IgG was demonstrated that 66 % of 

stray cats while female expressed (75 %) of seropositive ELISA-IgG were higher than male (30% ) 

and animals with average age 2months  showed  high  percentage of seropositive ELISA-IgG 

(100%) as compared with age (adult cat) that  expressed( 63.82 %) of seropositive. There was a 

significant difference (P≤0.01) among positive cases to anti-Toxoplasma ELISA-IgG. Severe  

pathological lesions were noticed in the lungs ,livers and intestines of animals  that expressed high 

(optical density) (OD) of anti-Toxoplasma IgG ,in addition ,tachyzoits intracytoplasm of alveolar 

macrophages and  hepatocytes as well as free zoites in alveolar space of the  lung, were  reported. 

Local necrosis with tachyzoites was seen in the brain of the cats, in addition to mineralization. On 

bases of the presence of pathological lesions in cats that expressed seropositive anti-Toxoplasma 

antibodies, it can be conclude that T.gondii is responsible for the appearance of inflammatory 

reaction in the internal organs of cats and there is a correlation between seropositive and 

pathological lesions of T.gondii infection and this parasite is highly distributed in Baghdad stray 

cats and it may be an important cause of abortion in the women. 
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Introduction      

    Toxoplasma gondii (T.gondii) is 

intracellular protozoan parasite that is endemic 

worldwide and is a major opportunistic 

pathogen in immuno compromised hosts cause 

Toxoplasmosis, major zoonosis parasitic 

diseases in human beings and agricultural 

animals widely spread throughout the world 

(1). T. gondii infection is a global concern, and 

about one third of the human population has 

been exposed to this parasite (2). Felids are 

considered the only definitive hosts of T. 

gondii playing a crucial role in the 

transmission of the parasite (3).  

    Cats infected by T. gondii may pose a 

potential threat to public health, because they 

can shed and excrete environmentally resistant 

oocysts in their feces (4). Household cats are 

one of the most intimate companions of 

humans, by frequent contact with cats, people 

may increase their risk of acquiring T. gondii 

infection. More importantly, stray cats usually 

wander everywhere and play a more important 

role in the transmission of toxoplasmosis to 

other animals and humans (5). Surveys of T. 

gondii infection in stray and household cats 

have been reported extensively in the world 

(6). In Iraq, large numbers of stray cats are 

found roaming residential streets and 

increasing the risk of public health for animals 

and humans. 

    For the diagnosis of T. gondii infection, 

detection of the organism itself is confirmative 

but very difficult, thus, most clinical 

laboratories use serological tests to detect 

antibodies against T. gondii such as the latex 

agglutination (LA) test, ELISA and indirect 

fluorescent antibody test because of its high 

specificity and sensitivity (7), as well as 

polymerase chain reaction [PCR], histologic 

demonstration of the parasite and/or its 

antigens (i.e. immunoperoxidase stain), (2). 

However, little is known about the infection of 

T. gondii in stray cats in Iraq. The aime of this 

study is to determine the seroprevalence of T. 

gondii infection in stray cats in certain areas of 

Baghdad.  In this study, it tested the efficiency 
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of histopathological examination of internal 

organs of Iraqi stray cats to detect T.gondii 

infections and whether it can be used as a 

confirmatory test to detect infections in cats 

who’s showed positive serum IgG. 

 

Materials and Methods 

     Sample collection: Between 1.10.2011 

and1/10/ 2012, a total of 50 blood samples 

were obtained from  clinically health  stray 

cats from different region of  Baghdad city  for 

the serological detection of T. gondii infection, 

as well as pieces from internal organs of these 

cats  were taken for  histopathological 

examination. Information regarding the breed, 

age, gender record. Blood samples were kept 

at room temperature for 2 hr, centrifuged at 3, 

000 rpm for 5 min, and the separated serum 

samples were stored at -20°C until further 

analysis, small specimens (1+,1+)cm from 

liver, spleen, brain, kidney, intestine and lung 

were fixed with neutral buffer formalin 10% 

for 3 days then, using routine procedure for 

preparation of  histopathological section 

according to (8).                    

     Enzyme Linked Immuno Sorbent Assay 

(ELISA) for the detection of IgG antibodies 

for Toxoplasmosis in serum for stray cats.(the 

kit /Indirect Multi-species ID VET/innovative 

diagnostics/ FRANCE. The test was made 

according to the instructions of the productive 

company. [ID VET/ innovative diagnostics/ 

France. 

     Statistical analysis was conducted to 

determine the statistical differences among the 

groups by using (Chi-Square) ready–made 

statistical design: statistical package for social 

science (9).                                              

Results and Discussion 

         The present study showed that 33 out 50 

(66%)  cats seropositive had  anti-Toxoplasma 

1gG antibodies , and  the percentage of 

seropositive ELISA-IgG was higher (75%) in 

females than in males (30%), (Table, 1).  

       Our result revealed a high prevalence rate 

of  T.gondii infection (66%) in stray cats 

which may be play important role in the 

epidemiology of T.gondii among human  and 

farm animals in  Iraq  and it is essential to 

control the  number of stray cats in order to 

reduce the transmission of toxoplasmosis. 

       The present study was supported with the 

idea that mentioned by (10) who reported that 

six samples of stray cats were all positive for 

agglutination latex and ELISA-IgG except one 

case was negative to IgG, also the current 

study is nearly agreed with (11) in Al-Ahsa 

area ,Saudi Arabia, who showed that the 

seroprevalence anti-Toxoplasma ELISA-IgG 

was 90% and 20% in stray and household cat  

respectively and with result of (12) (63%) , 

also  our result was higher than recorded in 

stray cats Iran (32.1%) (13), Guangzhou city 

(25.2%) (14),In Zhengzhou City (15.5%) and 

Beijing City (14.1%) in China (15) in Bangkok 

(4,8%), (16)  and also  our  finding was higher 

than reported by with (17) who reported that 

the prevalence of T.gondii infection in cats in 

Lanzhou-China was (21.3%)  also (18) 

reported that the antibodies to T.gondii were 

found in (35%) of cats. The differences in 

seroprevalences of T. gondii in cats are 

probably due to differences in ecological and 

geographical factors, serologic tests used and 

the living conditions for cats. In general T. 

gondii oocysts are more likely to survive in 

warm and humid environments (2). 

      The warm and humid climate in Iraq is 

favorable for the transmission of T. gondii. 

However, the high seroprevalence of T.gondii 

infection in stray cats may be due to hunting 

habit of stray cats that their diet includes 

rodents, placenta, stillborn foeti and wild birds 

(19). In epidemiological situations it is more 

advisable to examine the cat serologically for 

T. gondii-specific antibodies to find out the 

immune status of the cat (20). A serologically 

negative result suggests that the cat has not yet 

been exposed to T. gondii and is still 

susceptible to infection in the future. A 

serologically positive result suggests that the 

cat already has been infected with T. gondii in 

the past (21). 
Table, 1: Seropositive ELISA- IgG in cats according 

to the sex. 

Chi=79.286; df =1; significant differences between 

sex at P≤0.01 

Sex 

gender 

Total 

examined 

cases 

ELISA- IgG 

+ve - ve % of 

+ve 

O.D 

Male 10 3 7 30% 1.239 

Female 40 30 10 75% 1.1864 

Total 50 33 17 66%  
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      It reported significant (P≤0.01) higher sero 

positive anti-Toxoplasma IgG antibodies in the 

females (75%) than in male (30%), these may 

due to sex females hormonal disturbance 

induce by T.gondii infection, these result was 

in agreement with (16) who explained that the 

prevalence of T.gondii infection was 

significantly higher in females (5.6%) than in 

males (3.6%). Also they reported that Cats 

more than 5 years old had the highest infection 

rate (5.1%). Also it demonstrated that high 

optical density of anti-Toxoplasma IgG 

antibody in sreopositive animals, these result 

may be indicated that the stray cats suffered 

from severe infection and\ or repeated 

exposure to T.gondii shedding oocysts to 

environment.                                                            

      Table (2) revealed that seropositive 

ELISA-IgG was high significant (P≤0.01)  in  

young cats (100%) as compared  with adult 

(63.82%), these observation may be indicated 

that T.gondii transmitted  through the placenta 

to fetus or  by milk  through  lactation. Our 

result was supported idea that mentioned by 

(16) who found that the prevalence of 

antibodies varied with ages, and T. gondii  

seroprevalence in older animals was generally 

higher than that in young animals. 
 Table, 2: Seropositive of ELISA- IgG in stray cats 

according to the age  

   Age Total 

examined 

cases 

           ELISA- IgG 

+ve -ve % of 

+ve 

O.D 

2 

months 

3 3 - 100

% 

1.190 

Adult 47 30 17 63.82

% 

1.191

3 

Total 50 33 17   

Chi=7.902; df=1; significant differences between age 

at P≤0.01 

        In the present survey it revealed a high 

seroprevalence of T. gondii infection in stray 

cats in certain area of Baghdad. Knowing that 

cats play an important role in the transmission 

of T. gondii, revealing thus a significant public 

health concern, integrated strategies with 

efficient management measures should be 

taken to prevent and control T. gondii infection 

in cats in Baghdad. 

     

 

 

 Histopathological examination for stray cats: 

The pathological lesions in the internal organs 

of the animals that express high anti-

Toxoplasma antibodies OD showed severe 

pathological changes as comparing to those 

animals that express low values of OD of anti-

Toxoplasma antibodies. The lesions in the lung 

characterized by severe hemorrhage were seen 

in the alveolar space with inflammatory cells 

particulary neutrophils and macrophages (Fig. 

1). In other section,it was reported 

proliferation of pneumocytes type II with 

aggregation of mononuclear cells particulary 

macrophages in the alveolar space (Fig. 2). 

The brain showed congestion of blood vessels 

with neutrophils and mononuclear cells in their 

lumen and in perivascular area of pia mater 

(Fig. 3). In addition to congestion of blood 

vessels in brain parenchyma with wallerian 

degeneration of nerve fiber. The 

histopathological examination of the intestine 

revealed inflammatory cells mainly 

neutrophils in the lumen of mucosal glands 

(Fig. 4), as well as, edema, RBCs and 

inflammatory cells particularly neutrophils 

were recorded in the submucosal layer. The 

intestine of animal with anti-toxoplasma IgG 

OD.141.94%, expressed shizon in the 

epithelial cells surrounded   by erosion lesion 

and these cyst also was seen in the LP of the 

intestine as well as  inflammatory cells mainly 

eosinophils and neutrophils infiltration in the 

lamina properia, also it recorded lymphocytic 

cells hyperplasia in peyers patch (Fig. 5). The 

liver showed large necrotic area with 

basophilic tachyzoits intracytoplasm of 

swelling hepatocyte (Fig. 6), in addition to 

granuloma -atous lesion consisting from 

aggregation of macrophages and lymphocytes   

and zoites in sinusoids (Fig.7). It reported 

severe patholo -gical lesions in the lung, 

intestine, liver and spleen of cats that 

expressed high level of OD anti-toxoplasma 

IgG antibody.    

      

 

 

 

 

 

http://ukpmc.ac.uk/abstract/MED/20578476/?whatizit_url=http://ukpmc.ac.uk/search/?page=1&query=%22infection%22
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 These observations may indicat  that the 

animals  were exposed to acute toxoplasmosis, 

these results were  in consistent with (22) who 

reported necrosis in  many organs of the body 

during  acute toxoplasmosis . We reported 

large area of hepatocytes necrosis with 

intracellular tachyzoites , these  result was 

agreement with (23) who  showed generalized 

necrosis of the hepatocytes and some of 

hepatocytes filled with a large group of  

parasites and the nuclei of hepatocytes cells 

expressed karyorrhesis and  karyolysis also 

(24) revealed multiple foci of acute 

coagulation necrosis with infiltration of small 

amounts of neutrophilic granulocytes and 

macrophages in lymph nodes, liver, and lung. 

 

 
Fig, 1: Histopathological section in the lung of cat 

shows RBCs, neutrophils in alevolar lumina with 

accumilation of neutrophils around  endospor                    

(H & E stain 40X). 

 

 
Fig, 2: Histopathological section in the lung of cat 

showing proliferation of pneumocytes type II           

with macrophages engulf tachyzoites in the alveolar 

lumina                   (H&Estain 40X). 

 

 
 

Fig, 3: Histopathological section in the brain of cat 

showing congestion of  blood vessels of meninges 

with neutrophils in their lumen in pia 

mater                    (H&Estain 40X). 

 

 

 

 
Fig, 4: Histopathological section in the intestine of 

the cat showing cellular debress in the lumen of 

mucosal glands   (H&Estain 40X). 

 

 

 
Fig, 5: Histological section in the intestine of cat 

showing hyperplasia of lymphoid tissues in  peyers 

patch    (H&Estain 40X) 
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Fig, 6: Histopathological section in the liver of cat 

showing large necrotic area with intracellular 

tachyzoits    (Giemsa stain 40X). 

 

 

 

 

 

 

 

 

 

 

 

 

 

      

 

 

 

 

     The current study revealed granulomatous 

lesion in the liver, these result may be indicate 

that the body attempts to limit the parasitic 

infection by aggregation macrophages around 

the pathogens and these macrophages, which 

were stimulated by T.gonddi antigens 

destroyed the parasite. Cell mediated immune 

response play essential in role eradication of T. 

gondii may be due to these parasite is 

intracellular pathogen, this investigation was 

in agreement with (25). 

     The cytokines involve in the immune 

process against T.gondii are IL-2, IFN-y,TNF-

a and IL-6 but the  IFN-y and TNF-a are the 

critical mediators in the cell mediated immune 

response against T.gondii infection(26) also,in 

mice (27) reported that  the activation of  

macrophages by IFN-y in the presence of C-

signals such as TNF-a is necessary to trigger 

the cytotoxic activity of the macrophages 

against  T.gondii. 

     It found congestion of blood vessels with  

neutrophils in pia mater and perivascular 

mononuclear cells cuffing in the brain  

parenchyma , these lesion may be indicated 

that  the animals were exposed to chronic 

toxoplasmosis, these  investigation  confirm 

the  results of (28) who explained that chronic  

Toxoplasma infection lesions  occur more 

often in muscle, eye and brain than in visceral 

tissues, also (29) recorded that the pathological 

lesions associated with chronic Toxoplasma in 

brain  include congestion of the  meninges 

with numerous mononuclear cells invading the 

meninges and some cuffing of mononuclear 

cells  around  blood vessels. 
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 القنذية في القطط السائبة في محافظة بغذاد ةالتشخيص السيرولوجي والامراضي لطفيلي المقوس
 ضمراء رشيذ جليل و محمذ جويذ علوان

 اٌؼشاق - خاِؼح تغذاد  -وٍُح اٌغة اٌثُغشٌ -وزذج الاِشاض اٌّشرشوح 

 

 الخلاصة

اخشَد اٌذساسح اٌساٌُح ٌٍرسمك فٍ ِذي أرشاس داء اٌّمىساخ فٍ اٌمغظ اٌسائثح وػلالح ٔرائح الاخرثاس اٌسُشوٌىخٍ اٌّىخثح      

ػُٕح دَ ؤّارج ِٓ الاػضاء اٌذاخٍُح ٌٍمغظ )اٌىثذ, اٌغساي, 05ِغ اٌرغُشاخ اٌّشضُح فٍ اٌمغظ .ولأداص هزٖ اٌذساسح اخذخ 

 .1511\15\1اًٌ  1511\15\1ئح( ولذ اخزخ اٌمغظ ِٓ ِٕاعك ِخرٍفح ِٓ ِذَٕح تغذاد اثٕاء اٌفرشج اٌذِاؽ, اٌىٍُح, الاِؼاء, اٌش

ولذ  IgG% ِٓ هزج اٌمغظ وأد ِىخثح لاخرثاس اسذثاط الأضَُ ٌلادِصاص إٌّاػٍ غُش اٌّثاشش )الالاَضا(  ٔىع 66وخذ تأْ 

%( 155ؼّش اٌزٌ َرشاوذ تُٓ شهشَٓ فمذ اظهشخ ٔسثح اػًٍ )%( ِٓ اٌزوىس .أِا اٌمغظ راخ ا50ٌاتذخ الأاز ِسرىي اػًٍ )

فٍ  (P≤0.01)%( وواْ هٕان اخرلاف هاَ 68,31وّماسٔح تاٌؼّش )اٌمغظ اٌثاٌغح( واٌرٍ اظهشخ ) IgGٌفسض )الالاَضا( ٔىع 

ِؼاء ٌٍسُىأاخ اٌرٍ . الافاخ الاِشاضُح اٌشذَذج ٌىزظد فٍ اٌشئح ,اٌىثذ والا IgG)الالاَضا( ٔىع اٌسالاخ الاَداتُح ٌفسض 

تالاضافح اًٌ اٌغىس اٌلاخٕسٍ ِٓ   IgG anti-Toxoplasmaاظهشخ اػًٍ ٔسثح )اٌىثافح اٌثصشَح( ٌٍّسرضذاخ إٌّاػُح ٔىع 

اٌغفٍٍُ فٍ هُىٌٍ اٌثلاػُ اٌسٕخُح ,واٌخلاَا اٌؼّلالح فٍ اٌسُض اٌسٕخٍ ِٓ اٌشئح واٌىثذ ,تالاضافح اًٌ الاعىاس اٌسشج ِٓ اٌغفٍٍُ 

اخ وػًٍ أساط وخىد هزٖ الاف فٍ اٌسُض اٌسٕخٍ ِٓ اٌشئح,  وٌمذ ٌىزظ ٔخش ِىضؼٍ ِغ زصىي اٌرّؼذْ فٍ دِاؽ اٌمغظ.

فمذ اسرٕردٕا اْ داء اٌّمىساخ هى اٌّسؤوي  IgG الاِشاضُح فٍ اٌمغظ واٌرٍ اظهشخ ٔرائح سُشوٌىخُح ِىخثح ٌلاضذاد إٌّاػُح 

ػٓ ظهىس هزٖ اٌرفاػلاخ الاٌرهاتُح فٍ الاػضاء اٌذاخٍُح ٌٍمغظ وهٕاٌه اسذثاط واضر تُٓ إٌرائح اٌسُشوٌىخُح اٌّىخثح والافاخ 

ساخ ,وهزا اٌغفٍٍُ ِٕرشش تشىً وثُش فٍ اٌمغظ اٌسائثح,واٌزٌ لذ َىىْ ِٓ الاسثاب اٌّهّح اٌرٍ ذسثة اٌّشضُح فٍ داء اٌّمى

 الاخهاض فٍ إٌساء. 
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