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Abstract

Modified agglutination test (MAT) was applied to 150 chic-
ken sera (90 were farm-bred and 60 house-bred chickens). The
prevalence of Toxoplasima antibodies was 18.7%. In house-bred
chickens positive cases were 18 out of 60 (30.0%), while in
farm-bred chickens positive cases were [0 out of 90 (11.1%).
Histopathological sections of the seropositive chickens showed
tissuie lesions which were most likely to be induced by 7. gondii.
Tissue cysts of 7. gondii were demonstrated in the fiver, brain,
heart and skeletal muscles of 22 (78.6%) out of 28 positive chic-
kens. These tissue cysts were found mostly in the brain of sero-
positive chickens. Epidemiological implications of these data for
public health significance were discussed,

Introduction
Toxoplasma gondii exists in three basic forms: trophozoite

(proliferative form), tissue cyst and oocyst (Krick and Reming-
ton, 1978). Man may acquire T. gondii infection either transpla-

centally or by ingestion of tissue cysts in inadequately cooked or

raw meat of infected animals (Stagno ef al., 1980) or ingestion
of sporulated oocysts from cat faeces (Smith, 1993; Chot et al.,
1999). Many species of mammals and birds are intermediate
host of 7. gondii (Hubbard et al., 1986; Dubey et al., 1993;
Lindsay er al., 1994). Birds and rodents are important prey host
of 7. gondii, since they serve as a source of infection to cat, final
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host (Dubey and Beattie, 1988). Felidae excrete the environ-
mentally resistant T. gondii oocysts in their facces after inges-
ting tissue cysts from infected animals (Bobic er al, 1996).
Flies. cockroaches, and earthworms were shown experimentally
to be capable to carry ococysts (Dubey, 1998). Since soil is a
continuous source of 7. gondii infection for animals and
humans, the prevalence of toxoplasmosis in feral chickens is
also a good indicator of 7. gondii in the environment uccording
to the species cating habits (Jackson and Hutchison, 19891 El-
Massry er al., 2000). Despite their apparent resistance. infected
birds can retain the parasite in their organs for several months
after infection showing their possible role as reservoirs (Bian-
cifiori e «al, 1986). Toxoplasmosis was reported o induce
clinical symptoms among chicken (Goodwin er al, 1994).
Dubey (1994) proposed that T. gondii cysts can survive in
tissues allover the life of the host. Tachyzoites are found during
the acute phase whete as encysted bradyzoites (tissue cysts) are
found predominately in the latent, chronic phase T. gondii.
Isolation of 7. gondii is the sure method of diagnosis, but due to
difficulty of isolation, various techniques including serologic,
histopathologic, immunochistochemical and molecular examina-
tions can aid diagnosis. Modified agglutination test (MAT) was
highly sensitive and specific for detecting antibodies to T. gondii
infection in chickens (Dubey, 2002; Dubey et al, 2002).
Serological surveys of toxoplasmosis among chickens have been
reported from various countries. The reported of Toxoplusnia
seropositive chickens were 27% in Jordan (Morsy et al., 1978)

17% in Malaysia (Rajamanickam et al., 1990); 5.1% in Czech
Republic (Literak and Hejlicek, 1993); 39.5% in India (Devada
et al., 1998) and 0.4% in Croatia (Kuticic and Wikerhauser,
2000). In Egypt, there are scanty information on serological dia-
gnosis of chicken toxoplasmosis. The reported of Toxoplusma
seropositive chickens were 22% (Rifaat et al, 1969), 33.3%
(Hassanain et al., 1997) and 47.2% (El-Massry ef al., 2000).

The present study aimed at evaluation of the anti-Toxoplasma
antibodies in sera and to study 7. gondii infected tissue(s) in
chicken in the different bird shops in Assuit Governorate to
clarify their epidemiological importance in infecting human.
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‘Material and Methods

During the period from 'Sept'e'mber, 2003 to August 2004,
blood samples were obtained from 150 chickens (90 farm-bred
and 60 house-bred chickens) slaughtered at bird shops in Assuit
Governorate. Sera were stored at -20°C until used for serological
diagnosis.

Preparation of antigen: The whole formalized tachyzoites an-
tigen was prepared (Dubey and Desmonts, t987). RH strain ta-
chyzoites was maintained by intraperitoneal passage in labo-
ratory mice in Department of Parasitology, Facuity of Medicine,
Assuit University.

The sera were tested for T. gondii antibodies using forma-
lized whole tachyzoites. Sera were screencd at dilution 1:50 to
determine the titer of anti-Toxoplasma antibodies by MAT to
detect anti-Toxoplasma IgG (Dubey and Desmonts, 1987). A
titer > 1:50 was considered positive. All data were subjected to
statistical analysis using SPSS program (version 9).

The serologically examined chickens were necropsied after
cuthanasia. Portions of the heart, lung, brain, liver, and muscle
tissues were collected. All tissues were kept in 10% neutral
buffered formalin, paraffin embedded sections were cut at 50ul
and stained with Haematoxylin and Eosin (Cormack, 1987). The
stained sections were examined for 7. gondii cysts and tachy-
zoites {(Dubey, 1994).

Results

28 out of 150 chicken (18.7%) were positive for anti-
Toxoplasma antibodies. The positive cases in the farm-bred
chickens were 10 out of 90 (11.1%), while in house-bred cnes,
was 18 out of 60 (30.0%), with a significant P-value. Among
positive cases, 18 out of 28 (64.3%) were house-bred chickens
and 10 cases (35.7%) were farm-bred (Tab. 1). &
Histopathological examination revealed the presence of Tuxo-
plasma tissue cysts in the liver (Fig. 1-A), brain (Fig. 1-B), heart
(Fig. 1-C), and skeletal muscles (Fig. 1-D) of 22 (78.6%) out of
28 positive chickens while no cysts were visulaized in lung
tissues. These tissue cysts were found mostly in the brain (10),
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skeletal muscle (6), liver (4) and heart (2) of positive chickens.
While mixed infection was in brain and fiver (3}, brain and
skeletal muscles (2), brain and heart (1). Liver was grossly
enlarged with areas of infarction. Heart (Fig. 1-C) and skeletal
(1-D) muscles showed T. gondii cysts among muscles with
marked degeneration in muscle fibers. The size of T. pondii
cysts muscles (Fig. 1-D) was smaller than the size of those
present in brain, liver, and heart.

Table 1: Prevalence of anti-Toxoplasma antibodies in chickens
in Assiut Governorate.

Farm-bred House-bred Total
P-value
No. 9% No. I No. U
Positive 10 I 18 30.0 28 18.7

Negative 80 88.9 42 70.0 122 81.3 (.000

Total el 100. 60 100. 150 100,

P-value is significant if < 0.03

Table 2: T. gondii tissue cysts in different organs of positive
chickens.

Single infection Double infection
S. B+ B+ B.+
m. L. H. S.m

22 10 4 2 6 3 1 2 0
B= Brain, L= Liver, H= Heart, S.m.= Skeletal muscle

Sero-positive

chickens B. L. H. All

Discussion

The seroprevalence of toxoplasmosis in chickens can give an
idea about the extension of 7. gondii infection. Chickens can be-
come long-term carriers of T. gondii and respousible to be
potentially reservoir host (Biancifiori et al., 1986). In the present
study, the prevalence of Toxoplasma antibodies among chickens
was 18.7%. This result was lower than 27% reported by Morsy
et al. (1978) in Jordan, 22% reported by Rifaat ef al. (1969) in
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Egypt, 33% reported by Ghorbani et al. (1990) in Iran, 39.5%
reported by Devada et al. (1998) in India, 47.2% reported by El-
Massry et al. {2000) in Egypt and 65.2% reported by da Silva et
al. {2003) in Brazil. It was higher than 17% reported by
Rajamanikam et al. (1990) in Malaysia 5.1% reported by Literak
and Hejlicek (1993) in Czech Republic. So, it is not possible to
make valid comparisons among data presented because of the
differences in sensitivity and specificity of different serological
tests, housing conditions, nature of soil, breeding of chickens
near stray cats and improper sterilization of food used in rearing
chickens, and difference in the level of contamination of soil
with 7. gondii oocysts. Food materials used as the main source
in farms may be the responsible for 7. gondii infection in farm
bred-chickens, Cats which excrete T. gondii oocysts inlo the
environment were commonly seen in the examined chicken-
farms. The oocysts may be easily the source of chickens' infec-
tion by gathering their food.

The prevalence of T. gondii antibodies was high (30%) in
house-bred chickens, while it was low (11.1) in farm-bred ones
with significant P-value indicating that house-bred chickens
were the main source of human infection than the farm-bred
ones. Ruiz and Frenkel (1980) noticed that, the prevalence of T.
gondii in the free-range chickens was a good indicator of T.
gondii in the environment. So, the present study indicates that
there was a high level contamination of soil with T. gondii
infection in Assuit Governorate. These findings nearly agree
with Dubey et al. (2003) using MAT and bioassay in mice,
recorded that the seroprevalence of T. gondii antibodies was
(40.5%) in free range chickens.

Of all intermediate hosts of T. gondii, chickens most actively
peck the soil in search of grains, earthworms and other food
heavily contaminated with soil. The prevalence of oocysts in
soil could easily be assessed by means of chickens. Chickens
develop cysts with bradyzoites between 8 and 10 days after the
ingestion of oocysts (Ruiz and Frenkel, 1980).

The house-bred chickens may play an important role for
humans infection with 7. gondii. Tenter et al. (2000) stated that
bradyzoites of T. gondii are more tesistant to digestive enzymes,
(i.e. pepsin and trypsin) than tachyzoites. Therefore, ingestion of
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viable tissuc cysts by a non-immune host usually results i 1.
gondii infection. Although tissue cysts are less resistant to
environmental conditions than the oocysts, they are relatively re-
sistant to changes in temperature and remain infective i re-
frigerated (1-4°C) carcasses or minced meat for up to 3 weeks,
i.e. probably as long as the meat remains suitable for human
consumption (Kaneto et al., 1997).

In the present study, Toxoplasma tissuc cysts demonstrated
in 22 (78.6%) out of 28 seropositive chickens. 7. gondii in
tissues of chickens may represent one possible sowrce of toxo-
plasmosis in man, particularly if hygiene control is lax when
handling raw chicken fissues or when semi-raw or raw chicken
meat is uscd for consumption. The contribution of raw meat
(including poultry meat) in the prevalence of Toxplasma anti-
bodies in man was described (Konishi and Takahashi, 1987).

In conclusion, data obtained in the present study and those of
others indicate that the longer a population is exposcd {0
infection, the greater the proportion of infected individuals it
will contain. To prevent infection of human beings by T. gondii.
people should wash their hands thoroughly with soap and water
after handling meat. Pregnant women should avoid contact with
undercooked meat. Also parasites in poultry meat can be killed
by exposure to extreme cold or heat. Tissue cysts are killed by
heating the meat thoroughly to 67°C (Dubey ef «l., 1990) or by
cooling it to -13°C (Kotula et al., 1991).

Since, Toxoplasma infection can be a possible cause for
habitual and sporadic abortion and lead to miscarriage. still
birth, or survival with growth problems (Kamel er al, 1998:
Baril et al., 1999; Cook et al., 2000), periodical examination of
the indoor cats serologically and parasitologically. Cats should
never be fed uncooked poultry meat and they must be
nutritionally supplemented with only dry canned or boiled
foods. Poultry meat for consumption should be cooked until the
colour changes (Dubey, 2002).

Although poultry meat is generally cooked well before human
consumption, handling of infected meat and poor hygienc could
be a source of infection. Moreover, chickens are often slaughter-
ed at home for local consumption. Viscera and meat scraps arc
left for scavengers. Ingestion of infected chicken viscera by cats

346




Egypt, 33% reported by Ghorbani et al. (1990} in Iran, 39.5%
reported by Devada er al. (1998) in India, 47.2% reported by El-
Massry et al. (2000) in Egypt and 65.2% reported by da Silva et
al. (2003) in Brazil. 1t was higher than 17% rcported by
Rajamanikam et al. (1990) in Malaysia 5.1% reported by Literak
and Hejlicek (1993) in Czech Republic. So, it is not possible to
make valid comparisons among data presented because of the
differences in sensitivity and specificity of different serological
tests, housing conditions, nature of soil, breeding of chickens
near stray cats and improper sterilization of food used in rearing
chickens, and difference in the level of contamination of soil
with T. gondii oocysts. Food materials used as the main source
in farms may be the responsible for 7. gondii infection in farm
bred-chickens, Cats which excrete 7. gondii oocysts into the
environment were commonly seen in the examined chicken-
farms. The oocysts may be easily the source of chickens’ infec-
tion by gathering their food.

The prevalence of T. gondii antibodies was high (30%) in
house-bred chickens, while it was low (11.1) in farm-bred ones
with significant P-value indicating that house-bred chickens
were the main source of human infection than the farm-bred
ones. Ruiz and Frenkel (1980) noticed that, the prevalence of T.
gondii in the free-range chickens was a good indicator of 7.
gondii in the environment. So, the present study indicates that
there was a high level contamination of soil with T. gondii
infection in Assuit Governorate. These findings nearly agree
with Dubey er al. (2003) using MAT and bioassay in mice,
recorded that the seroprevalence of T. gondii antibodies was
(40.5%) in free range chickens.

Of all intermediate hosts of T. gondii, chickens most actively
peck the soil in search of grains, earthworms and other food
heavily contaminated with soil. The prevalence of oocysts in
soil could easily be assessed by means of chickens. Chickens
develop cysts with bradyzoites between 8 and 10 days after the
ingestion of oocysts (Ruiz and Frenkel, 1980).

The house-bred chickens may play an important role for
humans infection with 7. gondii. Tenter et al. (2000) stated that
bradyzoites of T. gondii are more resistant to digestive enzymes,
(i.e. pepsin and trypsin) than tachyzoites. Therefore, ingestion of

345




viable tissue cysts by a non-immune host usually results in 7.
gondii infection. Although tissue cysts are less resistant to
environmental conditions than the oocysts, they are relatively re-
sistanl to changes in temperaturc and remain inlective in re-
frigerated (1-4°C) carcasses or minced meat for up to 3 weeks.
i.e. probably as long as the meat remains suitable for human
consumption (Kaneto et ., 1997).

In the present study, Toxoplasma tissuc cysts demonsirated
in 22 (78.6%) out of 28 seropositive chickens. 7. gondii in
tissues of chickens may represent one possible source of toxo-
plasmosis in man, particularly if hygiene control is lax when
handling raw chicken tissues or when semi-raw or raw chicken
meat is used for consumption. The contribution of raw meat
(including poultry meat) in the prevalence of Toxplasima anti-
bodies in man was described (Konishi and Takahashi, 1987).

Tn conclusion, data obtained in the present study and those of
others indicate that the longer a population is exposed fto
infection, the greater the proportion of infected individuals it
will contain. To prevent infection of human beings by T. gondii,
people should wash their hands thoroughly with soap and water
after handling meat. Pregnant women should avoid contact with
undercooked meat. Also parasites in poultry meat can be killed
by exposure to extreme cold or heat, Tissue cysts are killed by
heating the meat thoroughly to 67°C (Dubey er al., 1990) or by
cooling it to -13°C (Kotula et al., 19913,

Since, Toxoplasma infection can be a possible cause for
habitual and sporadic abortion and lead to miscarriage. still
birth, or survival with growth problems (Kamel er al., 1998:
Baril et al., 1999; Cook et al., 2000), periodical examination of
the indoor cats serologically and parasitologically. Cats should
never be fed uncooked poultry meat and they must be
nutritionally supplemented with only dry canned or boiled
foods. Poultry meat for consumption should be cooked until the
colour changes (Dubey, 2002).

Although poultry meat is generally cooked well before human
consumption, handling of infected meat and poor hygiene could
be a source of infection, Moreover, chickens are often slaughter-
ed at home for local consumption. Viscera and meat scraps ase
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can lead to oocyst shedding and spread of 7. gondii in the
environment.
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A. Liver tissue cyst of 7. gondii (H&E, x700)
B. Brain tissue cyst of 7. gondii (H&E, x700)
C. Tissue cyst of T. gondii in cardiac muscle (H&E, x700)
D. Tissue cyst of T. gondii in skeletal muscle (H&E, x700)
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