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Abstract
A total of 107 serum samples of turkeys from ten regions in Ninevah governorate which included (Karakosh, Bartila,
Kokjali, Al-Khather, Al-Manara, Alirash, Kabarly, Khazna, Bazkertan and Kharab Sultan) were collected from January 2008
till December 2008 and tested for Toxoplasma gondii antibodies by using latex agglutination test. The total prevalence of
toxoplasmosis among turkey was 76.63% (82 out of 107). The positive agglutination titers were distributed between 1/20 –
1/320, and the highest seropositive rate at a titer 1/160 was 66.66% in Al-Khather, while lowest seropositive test at a titer 1/20
was 9.09% in Bartila. Control measure should be taken to prevent transmission of the infection to the animals and humans by
health and veterinary organizations.
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the central nervous system but some time also the
reproductive system, skeletal muscles and visceral organs
(3). It is the major causes of abortion in sheep and goats in
many countries (4). The clinical signs of toxoplasmosis in
poultry include anorexia, emaciation, reduce eggs
production, ataxia, blindness, and even mortality rate may
be as high 50% (5), which is seldom observed (2). As
concern with production of turkey, Meleagris gallopavo in

Introduction
Toxoplasma gondii is an obligate interacelluler
protozoan that infects human and a wide range of mammals
and birds (1). The disease occurs mostly through ingestion
of under cooked meat or by the oocyst excreted by infected
cat as a definitive host (2). Toxoplasmosis caused parasitic
disorder in mammals, birds and reptiles affecting primarily
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Iraq until now was depended on the house breeding,
although these birds have a high production of meat. The
population of these birds was considered to be in increasing
rate especially in the North region of Iraq (6). In broiler
chicken also toxoplasma gondii was detected in Ninevah
governorate by (7). Anyhow sporadic out breaks of
toxoplasmosis in turkeys have been reported in Georgia (8).
It is noteworthy that, more than 63 species of birds and 27
species of animals become infected from ingestion of
oocysts and develop cysts in tissue without passing oocysts
infeces (9). Furthermore, naturally occurring infections
have been diagnosed in chicken, turkey, ducks and many
wild birds (10). Ruiz and Frenkel (11) isolated Toxoplasma
gondii from 54% of chickens and 16% from the sparrows
examined in Costa Rica. Also this parasite has been isolated
from Japanese quail, crows, and chickens of the
experimental infection (12). Infected birds were considered
as important source of Toxoplasma gondii world wide. The
prevalence of Toxoplasma gondii antibodies in chicken
were reported from nil to 40% by different method using
different cut of points (13). The information on spontaneous
toxoplasmosis in wild birds is very rare over a period of 15
years (14), which recorded several epizootics of
toxoplasmosis in Capercaillie (Tetrao urogalus) and (15)
who described toxoplasmosis in wild turkeys, whilst they
have been few reports on spontaneous toxoplasmosis in
pigeons despite the high sensitivity of the columbiformes to
Toxoplasma gondii (16). Furthermore, an outbreak of fatal
toxoplasmosis has been reported in passerine birds in Italy
(17). While only several small out breaks of toxoplasma
chorioreinits have been seen in canaries in Australasia (18).
Also toxoplasma has been isolated from various species of
wild birds from central England such as 2.4% of pheasants
(Phasianus colchicus) and 0.7% in green finches (Carduelis
chloris) (19). Infections and antibody titers have been
documented in free-rang wild turkeys Meleagris gallopavo
with improved isolation procedures and serological test
(20). On the other hands, the rate of toxoplasmosis in
turkeys as one of the intermediate host of Toxoplasma
gondii is a good indicators of environmental contamination
because of eating habits from the ground. From all above,
this study was aimed to detect and estimate the antibodies
titers of Toxoplasma gondii prevalence among turkeys
(Meleagris gallopavo) by latex agglutination test in
Ninevah governorate and we will be tried to elucidate the
role of turkey in the maintenance of infection in the
environment. Therefore this study was designated to deal
with parasitic prevalence of Meleagris gallopavo in
Ninevah governorate, which represent the first trial to
explore toxoplasmosis in turkey, as in Iraq there is no
survey of toxoplasmosis.

One hundred-seven of blood samples of turkeys
Meleagris gallopavo were collected from different regions
of Ninevah governorate which include (Karakosh, Bartila,
Kokjali, Al-Khather, Al-Manara, Ali Rash, Kabarly,
Khazna, Bazkertan and Kharab Sultan) during January
2008 till December 2008.
Five to ten ml of blood samples were collected from
each sampled of turkey bird in clean and sterilized test
tubes and brought to the research laboratory in the college
of veterinary medicine, University of Mosul. Blood samples
were placed in refrigerator to the following day. Serum was
isolated by centrifugation of blood samples at 3000 rpm for
5-10 minutes, and stored at -20°C till using for antibodies
detection (7). Latex agglutination test were used toxolatexkit from Bio kit – SA (BARCELON-SPAIN), that used for
detection of Toxoplasma gondii antibodies invitro. A
qualitive test for all the samples while quantitave test for
the positive samples.
Histological examination of the liver and brain just only
for the detection the presence of tissue cyst from the turkey
birds that gave the positive results, the first step was
performed by fixing the organ (Liver, brain) in 10% neutral
buffered formalin, sectioned at 4µm and stained with
Haematoxylin and Eosin stain (21). Tissue sections were
then examined microscopically under oil lens.
Chi – square test (X2) was used to compare the
frequencies of positive and negative specimens to test
within the different regions (22).
Results
From Table (1), it is evident that 82 positive samples
out of 107 76.63%. The positive samples were covered the
studied turkey birds in ten locations. In Karakosh eighteen
blood samples were positive out of 22 blood samples
81.81%. In Bartila 11 positive samples were positive out of
14 78.57%. In Kokjali 7 positive samples out of 11 63.63%.
Six out of seven blood samples were tested from AlKhather 85.7% which is highest percentage. From AlManara 5 out of 6 83.33%, while in Ali Rash 5 samples out
of 7 71.42%. Three out of 5 60.0% from Kabarly, which is
the lowest percentage of the positive sample than other
regions. From Khazna 12 out of 16 75.50%, while in
Bazkertan 7 out of 9 77.77%, and 8 out of 10 80.0%, from
Kharab Sultan. After statistical analysis, no significant
difference between the different regions. The distribution of
Toxoplasma gondii antibodies of the positive samples for
turkey in different locations were elucidated in Table (2). It
is evident that in Karakosh there were no positive samples
at atiter 1/20, but at a titer 1/40 there were 2 samples
11.11%, and 5 samples at a titer 1/80 27.27%. Ten positive
samples 55.5% were detected at a titer 1/160, while only
one samples was positive 5.55% at a titer of 1/320. In
Bartila the positive samples at a titer 1/20 and 1/320 was

Materials and methods
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one sample 9.09%, two positive samples were reported at a
titer 1/40, 1/160 18.18%. At a titer 1/160 there were 5
samples 45.45%. In Kokjali, 1 positive at a titer 1/40, 1/320
with percentages 14.28%, while at a titer 1/80 there were 2
positive samples 28.57%, in a titer 1/160 there were three
positive samples 42.85%. In Al-Khather, 2 positive samples
were detected at a titer 1/80 33.33%, and 4 positive samples
at a titer 1/160 66.66%, which is the high percentage from
all the locations at this titer. From Al-Manara, one positive
sample was detected at a titer 1/40, 1/80 with percentage
20% and three positive samples were detected at a titer
1/160 60.0%. In Ali Rash, there was one positive sample at
a titer 1/20, 1/40, 1/320 with percentage 20%. Only 2
positive samples at a titer 1/80 40.0%. In Kabarly, there
was one positive sample only at a titer 1/40, 1/80, 1/160
33.33%. From Khazna, there was one positive sample at a
titer 1/40, 1/320 8.33%. Two positive samples were
detected at a titer 1/20 16.6%, three positive samples at a
titer 1/80 25.0% while five positive samples were detected
at a titer 1/160 41.66%. In Bazkertan, one positive samples
at a titer 1/40 14.28%, two positive samples were detected
28.57% at a titer 1/80, four positive samples at a titer 1/160
57.14%. The last studied location, Kharab Sultan, there was
one positive sample at a titer 1/20, 1/320 12.5% and two
positive samples at a titer 1/80 25% were determined. At a
titer 1/160 four positive samples were detected 50.0% the
results revealed high percentage of antibody titers against
Toxoplasma gondii in turkey which was reached 76.63%.
Figure (1) show the higher percentage of titer of
antibody Toxoplasma gondii at 1/160 was 49.19%, while
the lower percentage of antibody was 4.975% at a titer
1/320. Figures (2, 3) show the presence of tissue cyst of
Toxoplasma gondii in brain and liver from the birds that
were given the positive result for latex agglutination test.
Table (1) Locations, number of blood samples, number of
positive samples of Toxoplasma gondii and their

percentages in turkey in different locations in Ninevah
governorate.

Location
Karakosh
Bartila
Kokjali
Al-Khather
Al-Manara
Alirash
Kabarly
Khazna
Bazkertan
Kharab sultan
Total

No. of
examined
samples
22
14
11
7
6
7
5
16
9
10
107

No. of
positive
samples
18
11
7
6
5
5
3
12
7
8
82

% of
infection
81.81
78.57
63.63
85.71
83.33
71.42
60.00
75.50
77.77
80.00
76.63
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Figure (1) Percentages of Toxoplasma gondii antibody titer
of turkey, Meleagris gallopavo in Ninevah governorate.

Table (2) Toxoplasma gondii antibody titers and their percentages in turkey, Meleagris gallopavo, in different locations in
Ninevah governorate.

Locations
Karakosh
Bartila
Kokjali
Al-Khather
Al-Manara
Alirash
Kabarly
Khazna
Bazkertan
Kharab sultan

Positive
Samples
18
11
7
6
5
5
3
12
7
8

1/20
No.
1
1
2
1

1/40
%
9.09
20.0
16.6
12.5

No.
2
2
1
1
1
1
1
1
-
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Antibody titer
1/80
%
No.
%
11.11
5
27.78
18.18
2
18.18
14.28
2
28.57
2
33.33
20.0
1
20.0
20.0
2
40.0
33.33
1
33.33
8.33
3
25
14.28
2
28.57
2
25.0

1/160
No.
%
10
55.5
5
45.45
3
42.85
4
66.66
3
60.0
1
20.0
1
33.33
5
41.66
4
57.14
4
50.0

1/320
No.
%
1
5.56
1
9.09
1
14.28
1
8.33
1
12.5
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Anyhow, although there was a valid researches carried
on turkey Meleagris gallopavo in Mosul area by (6), but
has no report on Toxoplasma gondii as such this is the first
record of this parasite in our local breed of turkey. It is
noteworthy that Toxoplasma gondii has been reported from
wild turkey. The results in this study revealed high
percentage of antibody titer against Toxoplasma gondii in
turkey which was reached 76.63%, this was higher than
those reported in Egypt in turkey 47.2% and 50% in
chickens and ducks respectively by (26).
In Marryland also the results of this study were higher
than reported in ourlocality which reach to 14% (27). In
Georgia, Louisiana and North Carolina the prevalence of
Toxoplasma gondii in wild turkey was 40% (28), while in
other types of poultry especially in chickens (Broiler
chickens) in Ninevah governorate was higher 81.81%, this
results were higher than that revealed by Mahmood (7), but
in free-ranging chickens (Gallus domesticus) in Shiraz city
Iran was reached to 36.1% (29). In southern Iran the
prevalence of toxoplasmosis in chickens was as low as to
10.04% (30). In India percentage varies from 33%, 36.3%,
39.5% in chickens (Gallus gallus) (31). Toxoplasmosis
prevalence in middle east countries was reached 40.4% in
free range chicken (32). In Japan the percentage of the
infection in the water fowl was 22.17% (33). In the other
types of birds have been reported toxoplasmosis by (34), in
which to the incidence of Toxoplasma gondii was 18% in
Rooks (Orvus fungilegus). In American crow, Toxoplasma
gondii, prevalence was 18% in creek republic (35). In
Brazil (36) united state (37) 10.3%, 17.1% rates were
reported respectively in chicken. In south America the
prevalence of Toxoplasma gondii in free – ranging chicken
was 55.39%, while in Venezuela was 32% (38). In
Colombia also in chickens was 55.39% (39). Also
Toxoplasma gondii in Brazil have been reported a high
percentage in chickens 84.92% (40).
The percentage of antibody against Toxoplasma gondii
in turkey at a titer 1/160 was 66.66%, this lower than that
reported by (30) in chickens, while it is close to the result
reported by (29) which 63.90%. In free-ranging chicken, it
is lower than that reported by (20) who reported 45.45%
that was at a titer 1/160 in Broiler chickens. Furthermore,
investigation especially determining cats population and
local social habits in both villages (Al-Manara, Kabrli), is
required also the presence of oocysts in soil because most
of the birds were feed from the ground is result of high
infection on these regions.
There are many factors such as management and
hygienic standards in breeding and environmental condition
are effect on the acquisition of Toxoplasma gondii oocysts
by animal, also humidity and temperate temperature favor
of oocysts survival. Although no registration of the disease
was made by veterinarians here in Ninevah province, this
may be attributed to the silent clinical signs of the disease

Figure (2) Tissue cyst of Toxoplasma gondii in brain of
infected turkey, Meleagris gallopavo, in Ninevah
governorate stained by Haematoxylin and Eosin. 100X (oil
lens).

Figure (3) Tissue cyst of Toxoplasma gondii in liver of
infected turkey, Meleagris gallopavo, in Ninevah
governorate stained by Haematoxylin and Eosin. 100X (oil
lens).
Discussion
Toxoplasma gondii detected by serological test such as
reported from different animal species in Ninevah
governorate, among those are aborted ewes in Ninevah
province by (23) who reported 11.44% while in sheep
29.1% that reported by (24). The prevalence of Toxoplasma
gondii in chickens 81.81% were documented by (7) in
Ninevah governorate. In Baghdad area, by Rasheed (25),
80% found as detected antibodies by serological test in
goats.
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and to the sporadic occurrence of the toxoplasmosis in
poultry farms (9). Anyhow the presence of circulating
antibodies to Toxoplasma gondii in several population of
turkeys is evidence as such wild turkeys often are
susceptible on infection; however, the diagnostic case
accession on data is evidence that turkeys rarely develop
systemic clinical toxoplasmosis possibly because of innate
resistance (28). The mode of transmission of toxoplasmosis
to birds are carnivorism and fecal contamination,
tachyzoites and bradyzoites may be spread by carnivorous
ingestion and sporulated oocyst are spread by cat feces. The
serologic tests for Toxoplasma gondii are not adequate for
detecting the presence of the carrier state in most turkey,
the latex agglutination test may give an answer for
detecting carrier state that is considered as difficult
diagnosing zoonotic disease of human health concern.
Finally, the important method for destroyed tissue cysts
of Toxoplasma gondii is by heat treatment of infected meat
up to 66°C and through washing the hands after meat
treatment to prevent transmission of parasite to the
consumer and excluded the cats that have an important role
as a definitive host for this parasite, in order to protect the
farm animals.
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