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Abstract
The study was carried out to reveal the presence of Toxoplasma gondii antibodies in sera of cattle ,sheep, goats and cats in three Mid-Euphrates governorates (Babylon ,Najaf  and Diwanyia). Eight hundreds and thirty five sera were obtained and examined by Latex agglutination test (LAT). Antibodies to T. gondii in sera of 315 out of 835(37.72%)were detected. The highest seropositivity was recorded in rural habitant cats ,followed by goats (47.4%),uraban habitant cats (38.98%),sheep(36.36%) and cattle(29.23%).Among three governorates ,the seropositivity in Babylon (44.04%) was higher than of Diwanyia (36.24%) and Najaf (32.21%). The highest titers were reported in examined animals were 1:128(goats),1:64 (sheep),1:64(cattle),1:32(urban habitant cats)and 1:8(rural habitant cats).According to Modified Latex Agglutination Test ( MLAT),in all examined sera the prevalence rate of IgG (72.22%) was higher than IgM (27.77%).
الخلاصة
     أجريت الدراسة للكشف عن وجود أضداد المقوسة القندية في أمصال  الأبقار ،الأغنام،الماعز والقطط في ثلاث محافظات تابعة لمنطقة الفرات الأوسط  وهي بابل ،النجف والديوانية،حيث تم جمع 835  عينة مصل وفحصها بطريقة تراص اللاتكس .أظهرت النتائج إن 315 (37.72 %) عينة كانت ايجابية المصل،وسجلت أعلى نسبة للخمج في قطط الريف (58 %) يليها الماعز (47.4 %) وقطط المدينة (38.98 %) والأغنام (36.24 %)  .كانت أعلى نسبة للخمج في محافظة بابل (44.04 %) تلتها محافظتي الديوانية (36.24 %) والنجف (32.21 %).أظهرت الدراسة إن أعلى المعايير المصلية المسجلة هي 1:28 في الماعز ،1:64 في كل من الأبقار والأغنام ,1:32 في قطط المدينة و 1:8 في قطط الريف،وفي كل الأمصال المفحوصة كانت نسبة الأضداد من نوع   IgG (72.22 %) أكثر من نسبة الأضداد من نوع IgM (27.77 %).

   



Introduction
    Toxoplasma gondii is obligate intracellular protozoan that infect man and wide range of mammals and birds(Urquhart et al. ,2003 ).The toxoplasmosis occur mostly via ingestion of contaminated undercooked meat or consumption of water and fresh vegetables contaminated with oocysts excreted by infected cats( Quinn and McCraw,1972;Judith et al.,1998 ),also the congenital transmission occur in both man and animals(Fux et al ,2000).
   In human , the infection with T. gondii is common, but the disease is relatively uncommon (Dubey and Beattie,1988),although the disease can cause significant morbidity and mortality in the developing fetus and  immuno-compromised individuals ,including man with AIDS or submitted to cancer chemotherapy(Remington and Desmonts,1990 ).   

   Among the livestock ,sheep and goats are the more widely infected with T. gondii than cattle (Radostitis et al. ,1997),therefore the toxoplasmosis was considered  a major cause of abortion which lead to significant economic loss to sheep and goats breeders (Dubey and Beattie,1988 ).

Although the epidemiological surveys still remain the most useful way of assessing the relative importance of different sources of T. gondii infection in man especially the contaminated meat and infected cats , there are relatively  few recent reports about seroprevalence of toxoplasmosis in sheep, goats ,cattle and cats in Iraq. This study was designed to survey the seroprevalence of T. gondii antibodies in small ruminants ,cattle and cat in Mid-Euphrates region in Iraq, which include Najaf, Babylon and Diwanyia governorates,by using latex agglutination test . 
Material and Methods

    The study was carried out in Mid-Euphrates region in Iraq, which include, Babylon ,Najaf and Diwanyia governorates from November  2006 to  April 2007.Blood samples were collected from  cattle(n=195), sheep(n=396) and goats(n=154) from slaughter houses and small private herds, while the stray cats(n=90) were captured from urban and rural regions by local made traps, table No. 1. 
Table 1 Reveal the No. of collected   blood samples in Mid-Euphrates region
	governorate
  
	cattle
	sheep
	goats
	cats

	
	S
	L
	S
	L
	S
	L
	U
	R

	Babylon
	32
	42
	53
	42
	28
	37
	18
	9

	 Najaf
	31
	35
	90
	41
	25
	24
	25
	12

	 Diwanyia
	15
	40
	84
	86
	18
	22
	16
	10

	total
	78
	117
	227
	169
	71
	83
	59
	31


S: slaughtered animals .L: live animals ,U: urban ,R: rural
Blood  sampling :
The blood was collected from jugular vein In cattle ,sheep and goats ,while in cats the blood was collected from cephalic vein by vacutainer and labeled vacuum glass tubes. Ten ml of blood was collected from each animal, then the tubes placed in room temperature for 2 hours, and the serum collected by pasture’s pipette after centrifugation at 3000 rpm for 10 minutes ,then the serum placed in labeled screw-capped  plastic container which stored at -20 0C until used. 
Latex agglutination test :  
   This assay was done by using Toxocoll Kit(BioKit,Spain),this kit was designed for qualitative and quantitive tests, the test was performed according to company instructions, as followings:-
· Qualitative test : 0.05 ml from each serum and latex reagent, placed on special black-ground slide, supplied with kit ,mixed well by sterile wood stick, then rotating the slide slowly for 5 minutes ,and observe any visible agglutination .The result was classified into positive or negative.

· Quantitive test:  the sera were two folds serially diluted up to 1:1024, 0.05 ml of each dilution was mixed with 0.05 ml of latex reagent with continuous rotating movement of slide for 5minutes ,the titer was the highest dilution which given visible agglutination.
· Modified latex agglutination test : positive animal sera to direct latex agglutination test were examined by  modification of test which suggested by Desmonts &Remington(1980) to detect IgG class antibody ,by treating sera with 2-Mercaptoethanol to reduce IgM antibodies, then it diluted by using technique which described above.
Results and Discussion

    The contaminated meat and infected cat are the main sources of  toxoplasmosis infection in man(Hill and Dubey,2002 ).Antibodies to T. gondii in sera of 315 out of 835 (37.72%) were detected. These relatively high seroprevalence rate may interpreted the high seropositivity of man toxoplasmosis which reported in different places of Iraq by many authors (Fatohi , 1985  ;Al-Hamadani & Mahdi , 1997  ;Al-Delami, 2002 , ,Al-Maqdesi, 2000 ; AlSama’ne , 2000 and Al-Ramahi et al., 2005 ).

     Among small ruminant ,the results of this study revealed that seropositivity of goats (47.4%) was higher than those of sheep(36.36%) and that close to these of Rasheed,(1984) and Al-Taee & Abdulla,(2005).The high seropositivity of goats sera may be due to the highly susceptibility of caprine to toxoplasmosis (Dubey ,1980 ;Dubey &Beattie, 1988),or due to that goats are reared less extensively than sheep and deepened on grazing on pasture may be contaminated with oocyst. In other hand ,the relatively low seropositivity recorded in cattle (29.23%) is agree with the low seropositivity reported by Rifaat et al. ,(1978) and Al-Taee & Abdulla,(2005).Radostitis et al. ,(1997)  pointed to that  the toxoplasmosis in cattle is low and relatively unimportance. In cat the seropositivity was higher in rural habitant cat (58%) than those cat of urban habitant (38.98%),these results that close to Al-Saidya ,(2004) whose reported seropositivity of 40% in stray cat in Mosul. The high density of  stray cat in rural and urban region lead to increase the infection rate with toxoplasmosis in both man and animals due to contamination of environment with shedding oocysts (Dubey,1986).Table 2.

Table 2.reveal the total prevalence percentage in domestic animals

	Animal
	No. Tested.
	No. +ve
	%

	Cattle
	195
	57
	29.23

	Sheep
	396
	144
	36.36

	Goats
	154
	73
	47.4

	Cat(urban)
	59
	23
	38.98

	Cat(rural)
	31
	18
	58

	Total
	835
	315
	37.72


  Many factors ,such as management ,breeding hygienic standards ,density of stray cats and environmental conditions such as temperature and humidity effect on  survival and infectivity of T. gondii oocysts(Tenter et al. ,2000 ).In this study, the rate of infection with T. gondii in 3 governorates is shown in table 3.Chi square testing showed  that the higher frequency of infection was in Babylon (42.06%) ,Diwanyia (36.42%,)and Najaf (33.21% ). In the Babylon the seropositivity  recorded in cattle, sheep ,goats and cats were 36.48%,  34.78% ,42.1% ,49.23% and 59.25% respectively. In Diwanyia the seropositivity in cattle ,sheep ,goats and cats were 30.9% ,%,34.11%,50% and 42.3%  respectively, while in Najaf they were 19.69% ,35.11%,42.85% and 37.83% in cattle, sheep ,goats and cats respectively .(Table 4).

Table 3 .reveal the seropositivity of T. gondii in different governorates
	Governorate
	No. Tested.
	No. +ve
	%

	Babylon
	261
	115
	44.06

	Al-Diwanyia
	291
	106
	36.42

	Al-Najaf
	273
	94
	33.21

	total
	835
	315
	37.7 2


Table 4.reveal the seropositivity of T. gondii in domestic animals in different governorates

	Governorate
	Cattle
	sheep
	goats
	cats

	
	tested
	+ve
	%
	tested
	+ve
	%
	tested
	+ve
	%
	tested
	+ve
	%

	Babylon
	74
	27
	36.8
	95
	40
	42.1
	65
	32
	49.23
	27
	16
	59.25

	Diwanyia
	55
	17
	30.9
	170
	58
	34.11
	40
	20
	50
	26
	11
	42.3

	Najaf
	66
	13
	19.69
	131
	46
	35.1
	49
	21
	42.85
	37
	14
	37.83


     In the present study the highest titers which recorded in cattle ,sheep, goats ,urban cats and rural cats were 1:64 ,1:64 ,1:128 ,1:32 and 1:8 respectively, table 5. According to antibodies classes. Similar results were obtained in other studies(Rifaat et al.,1978 ;Al-Taee & Abdulla).All studied animals appear healthy and no clinical signs were recorded ,this fact may be explained by  increase the prevalence rate of IgG(72.22%) rather than IgM(27.77%) in all examined sera .Table 6.
Table 5.reveal the titration of T. gondii antibodies in domestic animals
	Animals
	Titer

	
	1:2
	1:4
	1:8
	1:16
	1:32
	1:64
	1:128
	1:256
	1:512
	1/1024

	Cattle
	2
	2
	3
	4
	5
	21
	13
	5
	2
	-

	Sheep
	-
	2
	-
	15
	38
	46
	21
	18
	4
	-

	Goats
	-
	2
	3
	3
	4
	16
	36
	5
	4
	-

	Cats(urban)
	1
	-
	1
	7
	11
	2
	-
	-
	-
	-

	Cats(rural)
	-
	2
	7
	4
	2
	2
	1
	-
	-
	-


Table 6 reveal prevalence rate of antibodies classes in different animals

	Animals 
	IgG
	IgM

	
	No. +ve
	%
	No.+ve
	%

	Cattle 
	51
	89.4
	6
	10.52

	Sheep
	116
	80.55
	28
	19.44

	Goats
	62
	84.93
	11
	15

	Cats(urban)
	17
	73.19
	6
	26

	Cats(rural)
	13
	72.22
	5
	27.77
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