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Summary

This study was conducted during period from September 2017 to May 2018
in AL- Diwaniyah province for Molecular Diagnosis of Toxoplasma gondii in
Local And Imported Meat And Meat Products Of Cattle In AL- Diwaniyah

Province.

Three hundred samples were used in this study which collected from heart,
tongue, muscles, of 100 slaughted local and imported cattle their ages ranged
from months to four years, in addition to 90 samples of different local and

imported meat products (beef burgers, minced meat).

meat samples subjected to microscopic examination for searching on
suspected T.gondii bradyzoits, DNA extraction were done for all collected
samples, and the extracted DNAs were examined by using conventional PCR

technique to amplified B1gene to detect the infection of T.gondii .

The infection rate in local meat was 22% and its more than imported meat
that rate of infection was 13.5% as for the local meat product infection rate
was 16% and imported meat product was negative results, there is no
significant difference at (p< 0.05) in case of present of the parasite in
examined organs but with regard to seasonal variation Autumn recorded the
highest period for infection with significant difference at (p< 0.05) , animals

with age 2-4 years showed higher rate of infection .

Regarding to gene sequencer and phylogenetic tree analysis were done on
ten samples of PCR product to determine the genotype of parasite, and the
results revealed the presence of three strains of T.gondii ,Type I, Il, and IlI,
Type Il was dominant type
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1.1 Introduction

Toxoplasma gondii is protozoan an obligate intracellular parasite and cause
Toxoplasmosis, its zoonosis disease worldwide distribution can infected all
warm —blood animals which act as intermediate host and felids like domestic
cats known as definitive hosts (Dubey,2000),this parasite consider from most
successful parasite on the earth and can infect large number of vertebrates
(Miller et al.,2004).

Pregnant women and immunocompromised individuals consider the targets
of the parasite, and cause many pathological problems and different congenital
defects in the fetus or lead to abortion, in addition illness in many features in
case of immunocompromised individuals, in both cases the weakness of

immune system the key of infection occurrence (Halonen and Weiss ,2013).

This protozoan required a complex life cycle consist of sexual part in which
the cats spread millions of oocyst into environment and contaminated it, thus
the parasite will transmitted to another hosts enable him to transmitted to

human through ingestion of infected meat (Cook et al., 2000).

The main ways of disease transmission are ingestion of oocyst that contain
sporozoits by food , water, or any way lead to contact with cat feces ,
transmission via placenta , and consumption of raw or under cooked meat
until dealing with it, this study focused on T.gondii infection in meat due to
many peoples are get infection through this way, about 28% pregnant women
get infection by this method ( Kravetz and Federman, 2005).

But the role of beef in transmission of T.gondii infection to human is unclear
yet because of the infection by it is reported as the one of the risk factors that

cause acute infection, on the other hand the theory said that cattle poor
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persistence of parasite and the tissue cyst are not very persistent in cattle ,so it
IS necessary make large scale screening of cattle for the present of T.gondii to

clarify the role of cattle as a source of infection (Jones et al., 2009).

Dubey,(2008) mentioned that difficult to diagnosis of T.gondii infection in
cattle because of there is high rate of subclinical infection and persistence of
tissue cyst which complicated the diagnosis, however serological test can be
used for diagnosis and its depend on detection of antibodies in agglutination
tests,Burg et al., (1989) was the first how used polymerase chain reaction PCR
for detection T.gondii infection and used B1 gene after that several tests used

another target genes, it is useful method for diagnosis of toxoplasmaosis.

Due to the importance of toxoplasmosis, as a zoonotic disease and public
health problem in the society, with the importance role of meat in transporting
of T.gondii infection to human, also there is no previous studies in this field in

AL- Diwaniyah so the aim of study was designed .
1.2 Aims of study

1-Evaluating the prevalence of T.gondii in meat and meat products of local
and imported cattle and which is considered from main sources for T.gondii

infection by using molecular methods.

2-Studying the relationship of some factors ( organs , Ages, seasons ) with

T.gondii infection.

4-Determining the genotype in some isolated T.gondii samples .
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2.1 Historical Review:

Toxoplasma gondii is one of the most well-studied parasites because of it
have medical and veterinary importance, and its Consider suitable example for
cell biology and molecular studies with a unicellular organism, there are many
thousands of references and studies to this parasite in the literature and it is not

possible to give equal treatment to all authors and discoveries (Dubey, 2007).

In 1908 Charles Nicolle and Louis Manceaux were first described T. gondii
in Tunisia and isolated it from North African rodent, the gundi (Ctenodactylus
gundi) in the same year Splendore reported the protozoan in a rabbit and they
publish their results in the same time , after that in 1909 Nicolle and
Manceaux back and differentiated the protozoan from Leishmania and named
it gondii depended on the curved shape of its infectious stage (Greek root
‘toxon’= bow) (Weiss and Dubey, 2009).

The first reported of fatal toxoplasmosis in a domestic animal (a 4-month-old
dog) that died from acute visceral toxoplasmosis and over the next 30year
canine toxoplasmosis was reported in many countries (Dubey and Beattie
1988).

Sabin and Olitsky was the first who isolated T.gondii in1937 by using
techniques previously developed for analyzing viruses, they using laboratory
monkeys and mice and showed that T.gondii was an obligate intracellular
parasite also explained that T. gondii as a pathogen contagious between

animals (Ferguson, 2009).

Machattie in1938 who was the first recognize T.gondii infection in lIraqg in

smear from spleen and lung of two street dogs in Baghdad ,(Jasim, 1979).
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Weiss and Dubey,( 2009) mentioned that the first identification of T. gondii
as a human pathogen was in 1939 by Wolf, Cowen and paige in an infant girl
delivered full-term by caesarean section the infant developed seizures and
chorioretinitis in both eyes at three days then developed encephalomyelitis and
died at one month of age also they can isolated T. gondii from brain tissue
lesions, this fact was ensured by Ferguson, (2009) by intracranial injection of
brain and spinal cord samples into mice, rabbits and rats produced encephalitis

in the animals.

In 1940 the first adult case of toxoplasmosis was reported by Pinkerton and
Weinman in a 22-year-old man from peru who died from a subsequent

bacterial infection and fever (Weiss and Dubey, 2009).

The Sabin Feldman Dye Test is the gold standard for identifying Toxoplasma
infection this serological dye test based on the ability of the patient's
antibodies to alter staining of toxoplasma this test was created by Sabin and
Feldman in 1948

(Shaapan et al.,2008).

Frenkel and Friedlander,(1951) were recognized other forms of toxoplasma
including tissue cysts the parasite was identified as a coccidian in 1960 years
and 1970 years.

Desmonts et al.,(1965) was the First who demonstration about transmission of
Toxoplasma by eating raw or undercooked meat they observed that the
therapeutic consumption of raw beef or horse meat in a tuberculosis hospital
was associated with a 50% per year increase in Toxoplasma antibodies this

means that more T. gondii was being transmitted through the raw meat .
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Frenkel et al., (1970) was one of several groups working on discover that cat
was the definitive host, also there are many methods were developed for
recognize the genetic differences among T.gondii that isolated from both
animals and human during 1980 to 1990, the last research and studies reported
T.gondii infection in many marine wild life mammals that refer to possibility
of the contamination of sea water with T.gondii oocysts, (Dubey and
Jones,2008).

Zhou et al., (2009) mention that molecular genotype of 90% isolated can be
classified in to three lineage (Type I, Il, I11),the virulence of these types in
laboratory mice was, type | is high virulent ,type Il was relatively high

virulent and type I11 was intermediate in virulence, (Peyron et al., 2006).

2.2 classification

The Taxonomy of T.gondii was placed in the phylum Apicomplexa class
Sporozoasida, subclass Coccidiasina and family Sarcocystidae (Hill et al.,
2007; Pereira et al., 2010).

until 1970 all coccidia were classified in the family Eimeriidae , T.gondii has
been placed by different authorities in the different families like Eimeriidae,
Sarcocystidae or Toxoplasmatidae this occur after the discovery of the life

cycle of T.gondii in 1970.

phylum Apicomplexa which consists of intracellular parasites that have a
characteristically polarized cell structure and a complex cytoskeletal and

organellar arrangement at their apical end (Dubey et al., 1998)

The phylum Apicomplexa comprises important  parasites, such as

Plasmodium spp. the causative agents of malaria, Babesia spp.,
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Cryptosporidium spp. and T.gondii which is widely spread in human
populations of developed countries, Petersen and dubey ,(2005) classified

T.gondii as the following:
Kingdom : Animalia
Sub Kingdom : Protozoa
Phylum: Apicomplexa
Class: Sporozoa
Subclass: Coccidiansina
Order: Eimeriorina
Family: Toxoplasmatidae
Genus: Toxoplasma

Species: gondii
2.3 Morphology

Dubey et al.,(1998)explained that T.gondii has three infectious stages
including sexually produced oocyst that have sporozoits, rapidly dividing

tachyzoites, and slow multiplying bradyzoites in tissue cysts.

2.3.1 Oocyst

The oocyst when be unsporulated found in the intestine of the final host
(Felidae) and have subspherical to spherical shape, 10 x 12 um in diameter
the wall of it contains two colorless layers, Micropyle, polar granules are

absent, also the sporont (which is a mass of cytoplasm and nucleoplasm)



Chapter TWO viuiieeriieieeiiiniieenisssnisissontsssttsssssonsassssnssssnsssssssssossnsnss Literatures Review

almost fills the oocyst, then sporulation occurs outside the cat (Dubey and
Thulliez ,1993).

During sporulation the sporont divides into two round masses called
sporoblasts, then sporoblasts elongate and differentiate to form sporocysts
each of the sporocysts measures 6 x 8 um that divides by endodyogeny to four

sporozoites (Dubey and Frenkel, 1972; Ferguson et al., 1979).

A study conducted by Lindsay et al., (2002) demonstrated that unsporulated
oocysts can survive in the environment at 4°C and retain their ability to
sporulate for at least 3 months, Sporulated oocysts more resilient than
unsporulated oocysts, also Sporulated oocysts are resistant and can survive in

soil for several months and can resist the stomach juices (Mims et al., 2004).

Jones and Dubey, (2010) mention that oocysts can remain infectious for as
long 18 months in water or warm moist soils, the term oocyst may be
confused with the terms tissue cyst, but should remember the tissue cyst
develops as a result of nonsexual phases of endodyogeny in the extra intestinal
tissues whereas the oocyst develops as a result of sexual processes in the

feline intestine .

2.3.2 Tachyzoite

The term "tachyzoite" is derived from (tachos=speed in Greek) and it is the
rapidly multiplying form of the parasite (Frenkel , 1973) also called
trophozoites proliferating stage or endozoites, which can be seen during acute
stage of toxoplasmosis, its Measure approximately (4-8 um) in length and (2-3
um) in width and it has a typical curved shape with a conoidal anterior end

and a rounded posterior (Dubey, 2004).
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Tachyzoites have no visible mode of motility (flagella, cilia or pseudopodia)
but they can glide, rotate, undulate and flex, it can invade cells by
phagocytosis or active penetration through the host cell plasma lemma
(Chiappino et al., 1984). Tachyzoite after entering the host cell, becomes
ovoid in shape and surrounded by a parasitophorous vacuole (PV) then
multiplies asexually within the host cell by repeated endodyogeny, its obligate
intracellular forms and can invade, multiply within all mammalian cells except
erythrocytes, also can be found free in blood in heavy infections (Lopez,
2010).

2.3.3 Tissue cyst and the Bradyzoites

As for with regard to the bradyzoites the term "bradyzoite™ (brady = slow in
Greek) was mention by Frenkel (1973) and it is used to characterize the
organism multiplying slowly within a tissue cyst by repeated endodyogeny,

it’s also called a cystozoite, and can observed during chronic stage of the

disease (Tobin et al., 2010) .

Dubey and Frenkel,(1976) were the first who made in-depth study of the
development of the tissue cysts and bradyzoites in meat of intermediate host .
(1993) Dubey revealed to the presence of tissue cysts in beef and size of its, as
well explain the numbers of bradyzoites dependent on type of host cell
parasitized, cyst age, strain of T.gondii, and the cytological method used for
measurement, as well refer to young tissue cysts contain two bradyzoites
surrounded by a special cyst wall and measure about 5 um in diameter in
addition he explain that tissue cysts in myocytes are two to three times longer
than those found in neural cells, in general tissue cysts size usually range

between 5 and 50 pum in diameter.
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Miller et al; (2009) they said that tissue cysts can be found in many organs,
but are common in skeletal muscle, myocardium and the central nervous
system (CNS).

Petersen and Dubey, (2001) describe the size of bradyzoite which
approximately 7um x 1.5 pm, and its differs only slightly from the
tachyzoites, they are more slender than tachyzoites, their nucleus located extra
to the posterior end compared with tachyzoites, also its contains higher
amount of polysaccharide so it can give rise positive reaction with periodic
acid shift (PAS) and its resistant to gastric digestion whilst tachyzoites are
usually destroyed by the acid and proteolytic enzymes of the stomach (Tenter,
2009).

Dubey et al;(1990) show that tissue cysts are relatively resistant but this
resistance is affected by many factors, and its stay infectious in refrigerated
meat for more than 3 weeks, tissue cysts are usually killed directly by heating
to 67°C and its can remain viable at 60°C for about 4 min and about 10 min at
50°C. (Dubey, 2004).

While EI-Nawawi et al; (2008) refer to the Freezing meat at -10°C for 3 days
or -20°C for 2 days and the treatment with gamma irradiation at a dose of 75

krad is sufficient to kill tissue cysts.

Lunden and Uggla, (1992) they said that the time is necessary to Kill
bradyzoites in the meat by heat will depend on the thickness of the meat and
the homogeneity of the cooking method, microwave cooking in this aspect

unreliable for killing T. gondii tissue cysts.
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2.3.4 Sporozoites

This stage of the parasite residing within oocysts, When a human or other
warm-blooded host consumes an oocyst, sporozoites are released from it and
infecting epithelial cells before converting to the tachyzoite stage (Louis and
Kami, 2011a).

sporozoite is similar to the tachyzoite, its size about 6-8 um and different from
tachyzoite in micronemes, rhoptries, and amylopectin granules that found as
massive amount in the former which can facilitate the attachment with host
cells, invasion and generation of the parasitophorous vacuole, (Tenter et al.,
2001).

2.4 Life Cycle

Louis and Kami, (2011b) describe that the life cycle of T. gondii consists of
two stages, sexual stage (Intestinal stage) that occurs only within felids wild or
domestic which are considered as definitive host and an asexual stage (extra
intestinal stage) that can occur within all warm-blooded animals, including

humans, cats, and birds which are considered as intermediate host:
a-definitive host cycle

definitive hosts(cats) becomes infected with T. gondii in three way first
Ingestion oocyst that contaminated cat feces, second ingestion tissue cyst
harbored by infected prey (mice, rats, rabbits, squirrels) and the third way
ingestion tissue cyst in infected meat piece that feed it by their owner(parasitic

disease ).

10
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Viable organisms (bradyzoites) infection units are release from rupture tissue
cyst and invade epithelial cells of the small intestine where they undergo an
asexual development (schizogony) schizonte formation then merozoite after
that followed by a sexual development and reproduction (gametogony or

sporogony) (Dubey, 2006).

After 3 to 15 days micro gametes and macro gametes will develop in the small
intestine especially in the ileum, microgametes have 2 flagella for swimming
to mature macrogametes and fertilize it to formation Zygote (Speer and
Dubey, 2005), then an oocyst wall is formed and the Infected epithelial cells
will eventually rupture and release millions of thick-walled zygote-containing
cysts known as oocysts into the intestinal lumen ,which are excreted with the
fecal mass of the cats to the environment and sporulation occur within 1 to 5
days depending on the temperature and surrounding aeration (Ruelhmann,
2010).

b-Intermediate host cycle

Intermediate hosts infected by sporulated oocyst which is contain sporozoites
the wall of oocyst will dissolved by proteolytic enzymes in the stomach and
small intestine freeing sporozoites that will invade cells in the intestinal
epithelium and inside these cells, the sporozoites differentiate into tachyzoites,
the motile and quickly multiplying cellular stage of T.gondii, in host cells the
tachyzoites multiply inside specialized vacuoles (parasitophorous
vacuoles),after that the host cell dies and ruptures releasing and spreading the
tachyzoites via the bloodstream or lymph this leading to development of an
acute disease (Parasitemia), tachyzoites making it way and reach to different

tissues of the body but the normal immune response will force it to

11
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transformation it into bradyziote in the tissue cyst, limit the acute stage ,and
establish a chronic infection, over time the tissue cyst becomes bigger in size
and rupture to infected another cells unless the immunity Curb it (Dubey et
al., 2011), in addition intermediate host can get infection from another
intermediate host flesh contaminated with tissue cysts this way of transmission

Iscommon among carnivores and scavengers (Dubey et al.,2002)(Figure2.1)

N Verucal ," [ ? Blood
transmission \ ‘T transfusion
; J u Tissue cysts

Human contammanon

Contact with Contaminated Raw or /

cat feces water and vegetables undercooked meat

&‘ contamination
/ &; r j (hunting) 2
,/ = .
L M Herbivors

)
- L4
: W/
contamination
Fecal
oocysts
Oocyst spread — :

Figure (2.1) Life cycle of Toxoplasma gondii(Dubey et al.,2009).

2.5 Methods of transmission:

A-Infection with cat’s faecal oocysts (Horizontal transmission routes ) cats
play an important role in the spread of toxoplasmosis, and it’s fecal matter is
particularly dangerous just one cyst consumed by a cat can result in thousands

of oocysts and spread it in anywhere (Dubey et al., 2005).

12
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Infection occur by accidentally ingesting of this sporulated oocysts that
contaminated environment , like eating unwashed fresh produce, drinking
untreated contaminated water, eating shellfish grown in contaminated water or
accidental ingestion of oocysts after touching or ingesting anything that has
come into contact with a cat's feces that contain toxoplasma (Abu-Madi et al.,
2010).

B- Infection from tissue cysts containing bradyzoites (Foodborne
transmission) Infected meat plays a critical role in T. gondii transmission to
humans and animals because of T. gondii can be present in meat animals ,this
method occur by consuming raw or undercooked meat or by accidentally
consuming tissue cysts after handling raw meat and not washing hands
completely, or by cross-contamination of food prepared using unwashed
utensils and chopping boards that have had contact with raw meat( Mainar-
Jaime and Barberan,2007).

C-Transplacental transmission from mother to fetus (the vertical method), a
woman who is newly infected with T.gondii during pregnancy can pass the
infection to her unborn child ,The woman may be not have symptoms but
there can be severe consequences for the unborn child from this complications
may result in prenatal mortality or birth defects such as diseases of the

nervous system and eyes. (Tenter et al., 2000).

D-Organs transplant transmission(Rare instances of transmission) Derouin and
Pelloux, (2012) demonstrate that recipients can infected with toxoplasmosis
due to transmission of the parasite with the transplanted organ from a
toxoplasma-seropositive donor to a toxoplasma-seronegative recipient and
they mention the heart transplantation is the most common type of organ

transplantation transmission the parasite as cysts form in the cardiac muscles ,
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However its uncommon case, also they explain Possibility of the parasite
transmission by blood transfusion and hematopoietic stem cell transplantation
this occur only when the donor was recently infected with T. gondii and so

had tachyzoites present in their blood and bone marrow.

2.6 Epidemiology

Gaetano, (2010) mention that toxoplasmosis is high incidence infection
Infect 500 million person around the world with range about 12% - 90% and
this ratio increasing with some factors like low education, crowding, age,
sanitary habits, ethnic considerations, consumption of undercooked meat,
socioeconomic and animal contacts, also climatic factors are very important
for oocyst survive in moist, warm soil than dry, hot or arid regions (Petersen,
2007), in another side increasing this ration belongs to the presence of cats in

homes and used in the biological struggle of rodents (Dabritz et al., 2008).

Montoya and Liesenfeld ,(2004) refered to that immunocompromised
individuals and pregnant women have more effected for infection with
T.gondii and it cause dangerous problems in both , a survey of 99 studies
within 44 countries for women of childbearing age found that the areas of
highest prevalence are within Latin America it’s about 50-80%,parts of
Southeast Asia about 20-60%, parts of Eastern and Central Europe about 20—
60%, the Middle East about 30-50%, and parts of Africa about 20-55%.
(Pappas et al.,2009).

Tenter et al., (2000) show that the infection with T.gondii in cattle ranges
from 2 to 92% depend on the reports while Dubey and Jones, (2008) mention

that seropositivity rates fall in older animals in spite of high rates of
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seropositivity reported in some studies and the parasite has been detected very

rarely in adult cows and in aborted fetus.

Opsteegh et al., (2011) they said that higher infection rates are seen in calves
during their first grazing season so this indicating that calves become infected
after exposure to Toxoplasma on pastures as well they refer to that the
Serological studies in cattle are not easy due to the several tests that are
routinely used for human diagnosis have a too low sensitivity and specificity

for cattle sera so that will lead to a low discriminative power.

In case of present of T.gondii in meat Cook et al.,(2000) they said that any
meat from warm-blooded animals or birds considered as major source of
Toxoplasma infection and the risk associated with the type of meat (lamb,
beef, and pork, etc.) this varies among countries according to local eating
habits and the prevalence in meat-producing animals in this country (so that
mean the rate of infection will vary from one country to another also type of
meat).

As well Dubey, (2009) explained that eating raw or undercooked meat even
viscera or dealing with fresh meat considered as a potential risk for
transmission of T.gondii to humans and in many countries this way of
transmission considered the major route of infection with T.gondii, in Europe
a multicenter make study about this case; found meat consumption was
responsible for 30 to 63% of cases of infection, while soil contact represented
6 to 17% of cases (Cook et al.,(2000).

Also study by Cook et al., (2001) in Norway show that raw or undercooked
meat consumption responsible for toxoplasmosis in pregnant women and 50 %

of congenital toxoplasmosis from this method of infection.
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Jones et al., (2009) in a case-control study in the United States involving 148
infected adults found that consumption of ground beef and eating locally
produced cured or smoked meat were all associated with T. gondii infection,
as well in another study involving 131 mothers found that 50% of this mothers
had given birth to children infected with T. gondii and they remember having

eaten uncooked meat (Boyer et al., 2005).

in Chile Mufioz-Zanzi et al.,(2010) referred t057% of T.gondii infections in
pregnant women it was because of consumption cyst-contained meat, while
43% of infections due to exposure to the oocysts in the environment, in
another study by Guo et al.,( 2015) they found the proportion of infections

attributed to eating salami was 10-14% in Milan.

Dubey et al., (2005) they mention that the big problem in quantitative
assessment of the risk of toxoplasma in meat for consumers It is in the lack
data of the number of tissue cysts that can cause infection of humans, the
distribution and the number of tissue cysts in the different sites of the body in
and various hosts but they Confirms the major risk to consumers is come from

products purchased in the form of fresh meat .
2.7 pathogenesis and clinical signs

The pathogenicity of T.gondii depend on many factors like the strain of it,
age sensivity of the host, infected dose, degree of host acquired immunity, and

virulence of the parasite (Dalgic,2008), The clinical signs in some hosts:

2.7.1 In cats

Most cats that infected with T.gondii show asymptomatic disease, usually

when immunity system of the cat cannot stop spread of infection in the body
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especially tachyzoite form, the disease more likely to appearance in cats with
Immune suppression, cats with feline immunodeficiency virus (FIV),and cats
that have feline leukemia virus(FLV) in this case the sings of T.gondii
infection are fever, loss of appetite, and lethargy the other signs will depend
on the infection(acute, chronic), also the location of the parasite in the body
will specifies the type of signs such as when found in lung the infection cause
pneumonia lead to difficult breathing when infection occur in liver yellowish
tinge appear in the skin and mucous membrane also T.gondii can infect the
eyes and CNS and cause inflammation of uvea, pigmented retina and the
space between lens and cornea abnormal pupil size, blindness and lack of
coordination, another changes can occur like head pressing, circling, ear
twitching( Taylor, 2007).

2.7.2 In human

Congenital toxoplasmosis occur when the infection transmitted from mother
to her fetus during pregnancy 15% the chance of transmitted the parasite to the
fetus in the first three month,30 % in the second three month and about 60% in
last months of pregnancy and this infection will cause Miscarriage, Stillbirth,
or congenital defect at birth like Trabismus, Chorioretinitis, blindness, Mental
retardion, Hydrocephalus, Encephalitis ( Many and Koren, 2006; Ross et al
,,2006).

Ocular toxoplasmosis the infection in eye can cause permanent loss of vision
in 25% from patients(Bhopale,2003), the ocular lesions can appear in any age
In un treated cases also some treated cases, and the severity of the disease
effected by trimester in which infection was acquired from mother(Lihleh et
al., 2010).
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Immunocompromised patients especially ADIS and HIV patients will suffer
from inflammation of iris, Encephalitis, pneumonia ,inflammation in the
intestine , sensory abnormalities, the infection  usually came from

reactivation of latent T. gondii acquired previously( Neves et al., 2009).
2.7.3 In cattle

Calves are more susceptible to infection with T.gondii than adults the main
clinical signs that appear when the infection occur orally are anorexia,
diarrhea, poor weight gain, weakness, depression, fever and dyspnea in some
cases show only lymphadenopathy, calves with congenital affected show
cought, sneezing, some neurological signs, and fever, when the adults infected
with T.gondii, the main symptoms are fever, dyspnea, nervous signs, and

lethargy, Stillborn calves and neonatal deaths can be seen,(Dubey,1998).
2.8 Immunity against T.gondii

Filisetti and Candolfi,( 2004) mention that immune system play important
role to control on T.gondii infection in the body of host by innate immunity
and adaptive immunity, the infection will activation of humoral and cell-

mediate immune response.

Suzuki et al.,(1988) explain that cellular immunity is the main type for
control to the infection because of T.gondii is intracellular parasite a
combination with antibodies also they detected the Interferon gamma ( INF -y

) is the main mediators to resistants toxoplasmosis.

Macrophage, Natural Killer cells (NK) , dendritic cell (DC) they release

important cytokines against the parasite like Tumor necrosis factor (TNF-a
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),Interferon gamma(INF -y ), Interleukin -12 (IL-12) they are play role in

regulation of immune response (Alexander and Hunter,1998).

Suzuki et al.,(1989) refer to that the important role of (INF —y) in activation
of macrophages and cytotoxic T-cell to destroy T.gondii also they remember

its role in recurrence of the disease by preventing cyst rupture.

Dziubek et al., (2001) they explain the humoral immunity response which
represent by antibodies formation from B-cell such as IgM, IgG, IgE, IgA,
which play important role with complement to remove the parasite from the
body fluids, called Antibody-dependent cell mediated cytotoxicity (ADCC),
IgA appear in the first stage of invasion which represent about 80% from
immunity of intestine mucus membrane it is release from intestine cells
(Villena et al.,1999).

Jenum and Stray-Pedresen, (1998) mention if the parasite access to
distribution in the body of the host IgM will appear after 1-2 week from
infection and reach to less level in three month, while 1gG will appear after 2-
3 week from appearance of IgM reach to top level in 1 -2month, it is stay

along life with differ rates (Pelloux et al., 1998).

Because of T.gondii an obligate intracellular parasite ,cell-mediate immunity
will play the main and important role to control and destroy the parasite
(Miller et al., 2009), in this type of immunity lymphocyte cells (T- cell) will
take the main role, IL-12that release by macrophage and dendritic cells will
play important role in differentiation of T-cell to T-helper 1 (Thl) which
release ( INF —y) ,( TNF-a) to activation eosinophil cytotoxicity through acute
infection in addition inhibition of tachyzoite replication to convert it to
bradyzoite form( Lambert et al., 2006), and Th2 cells will produce IL-4, IL-5,
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IL-10, and IL-13 it have regulation role in inhibition of cytokines work.(
Butcher et al., 2005).

2.9 Diagnosis

Because of the clinical signs of T.gondii infection are non-specific and its
impossible diagnosis of the infection by their, thus the diagnosis made by
laboratory methods such as serological, histological, and molecular methods

or combination from them(Hill and Dubey, 2002).
2.9.1 Microscopic diagnosis

Its traditional method to detection of T.gondii infection in fecal material,
water and tissue samples, however the diagnosis by light microscope is less
sensitive and we can’t depend on it alone, in fecal material and water the
oocyst can be detected from large amounts of samples by filtration or
centrifugation methods and impression method for examination of tissue cyst
and can be stained by Giemsa and Haematoxylin and Eosin (HE) stain, it’s
simple and cost-effect and usually used for this purpose (da Silva PC et al.,
2010).

These methods are may take along times and need high skill to give true
results Electron microscope is can be used for diagnosis but it is difficult to be

usable for routine use (Sims et al.,1989),

for detection tachyzoite in blood or CNS fluid by centrifugation and take The
deposit fixed on slide then stained by Giemsa stain and examine it by oil lens
(Paniker,2002).
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2.9.2 serological methods

There are many serological tests for T.gondii diagnosis it is depend on
detection of antibodies especially 1gG, IgM amount ,due to the level of them
will rise within 2 weeks from exposure to parasite ,increase level of IgG
indicated that a patient has been exposure to parasite but don’t distinguish
between new or recent exposure and past exposure due to 1gG Will found

throughout the life but in low level (Jones et al., 2003).

Lopez et al., (2000) refered to that in case of increase IgM that indicated to
an acute exposure and the degree of elevation can be used to recognize when

the exposure occur:
A- enzyme-linked immunosorbent assay (ELISA)

This test used for first time in Holland by Van-Waeman and schurs in 1971
after that in Sweden by Engavell and Perlamann in 1972 this test consider
famous, sensitive, and the most used test for T.gondii diagnosis used for
detection of increase titers of the IgM, IgG, IgA, IgE, antibodies in individual
(Hill et al., 2006), ELISA-IgM test that use IgM immunoglobulin in high
sensitivity and specifity for Detection an acut phase of toxoplasmosis while
ELISA-IgG for Detection a chronic phase of infection also detection of IgE
in the serum of adults and new born in indicated to new acquired infection
(Salman and Juma, 2009)

B- Sabin- Feldman test (Dye test)

In 1948 DT test first develop by Sabin and Feldman and it is consider as gold
standard test to detection of anti- T.gondii antibodies in humans this test is

specific and sensitive in human but not in cattle and avian specie, Ozkan et al.,

21



Chapter TWO viuiieeriieieeiiiniieenisssnisissontsssttsssssonsassssnssssnsssssssssossnsnss Literatures Review

(2008)they explain that the test is need to a live parasite and healthy serum,
also a high degree of technical expertise, as well incubation period with
methylene blue dye, thus only performed in reference laboratories, it is hazard
test for human ,methylene blue dye will detect T. gondii antibodies in serum,
while the cytoplasm of the tachyzoites leaks out if the targeted antibody is
present, which prevents tachyzoites from being stained, thus, a positive titer is

recorded when 50% of the tachyzoites remain unstained.
C- Modified Agglutination test (MAT)

Fulton and Turk, (1959) was first discovered this test , used tachyzoite of
T.gondii formalin-fixed, in U-shaped micro titer plates then add sera, the thin
mat of agglutination indicator to positive serum samples while the compact
pellet of precipitated tachyzoites at the bottom of the well indicator to negative

serum samples .

this test is simple, easy, don’t need to developed equipments, and the
commercial Kit is available which preferred on ELISA to detection of

T.gondii infection, it is also need less time and labor(Shaapan et al., (2008).

Seefeldt et al.,(1989) mention that MAT test detect only IgG antibodies
against T.gondii because of using mercapethanol which destroy IgM
antibodies, the results of this test depend on the keeper used to prepare the
antigen In acute infection, MAT can detect IgG antibodies when used
acetone instead of formalin which is very useful in diagnosis of toxoplasmosis

in AIDS patients, and acute glandular toxoplasmosis (Montoya et al., 2007).
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D- Latex agglutination test (LAT)

This test used for detection IgM, IgG antibodies that specific to T.gondii
infection (Gamble et al., 2005), the latex particles that made from polystyrene
and coated with antigen, the reaction allow visual observation of antigen-

antibody complex It’s inexpensive ,easy, and sensitive to use as screening

test(Holliman, 2003).
2.9.3 polymerase chain reaction (PCR)

There are many polymerase chain reaction (PCR)-based assays have been
developed to detection DNA of T.gondii, conventional PCR it is efficient
enzymatic amplification method that make specific amplification of DNA
from very small amount in short time, it is high sensivity and give several
multicopy from the target genes (Saiki et al.,1988), the main target genes for
T.gondii is B1 gene which since 1989 used for detection T.gondii (Burg et al.,
1989).

Another target genes are found like internal transcribed spacer (ITS-1) , 18S
rDNA SAG1, SAG2, and GRA1 Savva et al., (1990),this method can be
detect T.gondii DNA in different samples like blood, tissue ,fluid, It has been

successfully used for diagnosis(Filiselti et al., 2004).

Nested PCR used widely to detect T.gondii in which are used two sets of
primers in two successive PCRs the product of first reaction is used as
template to the second reaction of PCR this test consider more sensitive than
conventional PCR, also based on Blgene, and ITS-1 sequences (Jones et
al.,2000).
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2.10 Treatment

Most people those infected with toxoplasma and do not show any clinical
signs they will treated their self (self-limiting) but the people who suffering
from serious health problems must be treated immediately it is imported to
stop replication of the parasite and prevent another damage in organs
especially that occur in eyes which suffering from irreversible damage the
retina and optic nerve and that can cause permanent blindness, the drug of
choice to prevent toxoplasmosis is trimethoprim and sulfamethoxazole,and at
2012 a new study showed acute and latent infection of toxoplasma can treated

by two endochin-like quinolones (Doggett et al., 2012).

A-Pyrumethamine : this drug interfere with purine synthesis pathway like
sulfadiazine so we can used them in combination to give synergism effect
against toxoplasmosis folic acid must be given with this combination to

prevent incidence of thrombocytopenia.

B- spiramycin is effected for prevent of congenital defect of T.gondii in

pregnant women(Thiebaut et al., 2007).

C- Clindamycin is the drug of choice for treatment cats with toxoplasmosis,
this drug is high absorbed and diffused well in CNS and it is rarely used in

pregnant women due to it can enter fetal blood (Cox et al., 2005).

If pregnant woman is infected with T.gondii amniocentesis should be done to
ensure or determine whether the fetus has been infected or not, the chance of
tachyzoite reaching to placental tissue is approximately a 30% and from their
can reach to fetus and infected him at time of infection when gestational age

increased the chance of fetus infected increase (Robert and Darde 2012 ).
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Spiramyecin is useful to prevent transmission of infection to fetus only in case
of the parasite didn’t reach to him yet, and in case of the infection reach to the
fetus the woman can treated with  pyrimethamine and sulfadiazine
combination with folic acid but should remember that pyrimethamine has
antifolate effect thus the treated given after first trimester and we know lack of
folic acid will interfere with fetus brain formation and may cause

thrombocytopenia (Jones et al., 2003).
2.11 Control and Prevention

Verma and Khanna, (2013) mention that because it is there is on effective
vaccine for human against T. gondii so for prevention of transmition of
disease should be decrease exposure to sources of infection (tissue cyst and
oocyst), so the following points are recommended to prevent or reduce the

infection chance with T.gondii.
A-From food

practices of basic food handling safety which can prevent or reduce the
infection such as perfect washing of fruits and vegetables and must be avoid
eating a raw and under cooking meat, as we mentioned earlier T. gondii is
typically transmitted through cysts that found in the tissues of infected
animals thus meat should be properly prepared on one hand cooking methods
and on the other hand freezing temperature, freezing meat at (0°F or -18°C)
for several days before cooking can destroy tissue cysts and during cooking
the temperature have to (145°F,63°C ) after cooking a rest period of 3 min
should be allowed before consumption(Green and Aliza, 2005 ),in addition in
case of dealing with meat should be washing hand with soap before done
another tasks (Lopez et al.,2000).
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B-From environment

Cat litter should be disposed daily this will reduce the chance of infection
with oocyst significantly because of oocyst need days for sporulate and
become infectious after shed, the infectious oocyst in cat’s feces can spread
and survive in the environment for many months so human should be wear
gloves when dealing with or gardening with soil and have to wash their hands,
also pregnant woman should be away from contact with cats and their litter

,food, and its prefer cats stay outside the house (Foulon et al.,2000).

In addition spreading health and cultural awareness about the risk of disease
in areas that toxoplasma infection are spread (Yasodhara et
al.,2004),precautions should be taken to reduce pasture contamination with

cat’s feces (Bowman et al., 2002).
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3.1 Materials

3.1.1 Equipments and instruments

Table(.31) Equipments and instruments used in study

NO. | Equipments and instruments Manufacturer Origin
1 | Plastic Containers Inc. China
2 | Surgical instruments Anatomia Pakistan
3 | Sterile test tube Superstar India
4 | Cylinder BBL USA
5 | Glass Beaker and flask BBL USA
6 | Incubator Mammert Germany
7 | gauze Kardelen Turkey
8 | Centrifuge Universal 16 A Germany
9 | Slides Sail Brand China
10 | Cover slides Citoglass China
11 | Gloves Broche Malaysia
12 | Refrigerator / Deep freezer( 20°C) | Concord Lebanon
13 | cotton kardelen Turkey
14 | Disposable pipettes Deans gale China
15 | Disposable Tips Bio basic Canada
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16 | Hot plate Stirrer Witeg Germany
17 | Light Microscope Olympus Japan

18 | Petri Dish Plasti-lab Lebanon
19 | High Speed Cold centrifuge Eppendorf Germany
20 | Disposable syringe 3mi Sterile EO. China

21 | Water bath Mammert Germany
22 | Vortex CYAN Belgium
23 | Thermo cycler PCR Bio-Rad USA

24 | UV Trans illuminator ATTA Korea

25 | Gel electrophoresis Shandod Scientific | UK

26 | Digital camera Samsung china

27 | Nano drop Thermo U.K

28 | Sensitive Balance Sartorius Germany

3.1.2 Chemical Materials

Table(3.2) chemical Materials used in current study

NO. chemical Materials Manufacturer Origin
1 | Absolute Ethanol BDH England
2 | TBE buffer Bio Basic Canada
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3 | Free nuclease water Bio lab USA

4 | Agarose Bio Basic Canada

5 | Ehidium Bromide Bio Basic Canada

6 | DNA marker ladder (1500bp) Promgam USA

7 | Proteinase-K Bio Basic Canada

8 | Normal saline Locally Iraq

9 | Hydrogen Chloride HCL Gainland chemical | UK
company

10 | Pepsin Gainland chemical | UK
company

11 | Sodium Chloride NaCL Kedah, Sungai Malaysia

12 | Sodium bicarbonate Kedah, Sungai Malaysia

3.1.3 Primers

The PCR primer for detection B1 gene of T. gondii were design by pervious
study (Ortega-Pacheco et al., 2013).This primer was provided from

(Macrogen company, Korea) as following table:

Table(3.3) The primer sequence that used in the study

Primer Sequence Amplicon

F AAAAATGTGGGAATGAAAGAG

469bp
Blgene

R ACGAATCAACGGAACTGTAAT

29




Chapter Three .....coovvveeiiiiiiiniiiiiiiiinieieiiiieieiietcianicssroensencees Materials and Methods

3.1.4 kits

Table (3.4) The kits used in current study

NO. Kit Company Origin

1 gSYAN DNA Extraction Kit Geneaid USA

GST buffer
GSB buffer
W1 buffer
Wash buffer
Elution buffer
GD column
Collection tube 2ml

Maxime PCR PreMix iNtRON Korea

Taq DNA polymerase
dNTPs (dATP, dCTP, dGTP, dTTP)

Tris — HCI pH 9.0
KCI
MqgCl;

Stabilizer and Tracking dye

3.1.5 Solutions

Table(3.5) the solutions that used in study

NO. Solutions Chemical material | Quantity
1 Peptic digestion solution. pepsin 2.6 g
For(500ml) NaCl 59
HCL 7 mi
Distilled water 485 ml
2 Sodium bicarbonate solution. NaHCO3+distilled | 6g+500ml
For(500ml) water
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3.2Methods

3.2.1 Samples collection

This study was conducted during period from September 2017 to May 2018
in AL- Diwaniyah province for evaluating the rate of T.gondii infection in
local, imported meat and meat products in cattle, Three hundred samples were
used in this study which collected from heart, tongue, muscles, of 100
slaughted local and imported cattle their ages ranged from months to four
years, in addition to 90 samples of different local and imported meat products

(beef burgers, minced meat).
3.2.2 Isolation of T.gondii bradyzoits

Firstly meat samples were subjected to a process called peptic digestion
method to isolate toxoplasma bradyzoites from the examined tissue to prepare
it for DNA extraction process, the idea of using this method is Provide
suitable environment to lysis of tissue cyst for liberation of bradyzoite( and

the method as follows:

A- Approximately 50 g of meat from each sample was Cut by scissors for a

very small pieces then put in sterile test tube.

B- Ten ml from digestive solution was added to the tube and mixed well then

put in the incubator at 40°C for 30 minutes.

C- The digestate was poured through two layers of gauze into a flask and then

the filtrate was put in test tube and centrifuge, (5000 rpm for 10 min).
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D- The supernatant was discarded and 5ml of sodium bicarbonate solution
was added to precipitate then mixed well and re centrifuge, (5000 rpm for 10

min).

E- The supernatant was discarded again and the Precipitate was suspended in

600 pl of normal saline and mixed well.

F- kept at 4°C until used in DNA extraction.
3.2.3 Genomic DNA Extraction

Genomic DNA were extracted from each prepared samples of meat and meat
product samples, and extracted done by gSYAN DNA extraction Kit

(Geneaid, USA), depending on the company's instructions As the following :

A- Two hundreds ul of the meat digestate suspension were transferred to a 1.5
ml epindorf tube, then 20 pl of proteinase K were added and mixed by
pipetting after that incubate at 60°C for 5 minutes.

in case of meat products samples 100 mg were taken from each sample and
transferred directly to sterile 1.5ml epindorf tube then 200 pl of GST Buffer
and 20 ul of Proteinase K were add to the samples with vortex ,after that

incubated at 60°C for 30 minute.

B- 200 pl of GSB Buffer were added to each sample mixed and shake
vigorously by vortex, after that incubated at 60-C for 5 minutes with inverting

the tubes every 2 minutes.

In case of meat product samples, the incubated samples were centrifuge for 2
min. at 14000rpm, then the supernatant transfer carefully to a new 1.5

epindorf tube and 200 ul of GSB Buffer were added to each one and mixed by
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vortex vigorously, incubated at 70-C for 15 min, and inverted every 3 minutes

through incubation periods.

C-200ul absolute ethanol were added to the samples lysate(meat and meat
product) then mixed and shake vigorously by vortex immediately for 10
second GS columns(DNA filter column) was placed in a 2 ml collection tube
and transferred all of the mixture (including any precipitate) to the GS
column, after that 2ml collection tubes that containing the flow-through

discard and transfer GS columns to a new 2ml collection tubes.

D- 400 pl of W1 Buffer were added to the GS columns and centrifuge at
14000 rpm for 30 second then the flow-through was discarded , the GS
columns was back placed in 2ml collection tubes and 600 pl of Wash Buffer
was added to it then centrifuge at 14000 rpm again for 30 second also the
flow-through discard Finally dryness step the GS columns was back placed in
2ml collection tubes without any addition and make centrifuge at 14000 rpm

again for 3 minutes.

E- Dried GS columns transfer to a clean 1.5 ml epindorf tube and 80ul of pre-
heated elution buffer were added to center of columns matrix then let stand for
3mint for complete absorption of elution, after that last centrifuge at
14000rpm for 30 sec to get purified DNA.

3.2.4 Estimation of Genomic DNA

Genomic DNA that extracted was tested by using Nano drop
spectrophotometer (THERMO.USA), Which works on measurement the

concentration of DNA(ng/ pul) and check the DNA purity through reading the
absorbance at (260 /280 nm).
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3.2.5 Polymerase Chain Reaction (PCR)

Conventional PCR was performed for detection T. gondii based on amplify
the B1 gene, this procedure was applied according to technique explained
by(Ortega-Pacheco et al., 2013) as following steps:

A- The preparation of PCR Reaction

By using (Maxime PCR PreMix kit )PCR reaction was prepared and this

master mix achieved depending on company instruction as following table:

Table (3.6 ) PCR reaction construction

Components of PCR reaction volume
DNA template 5ul
Forward primer (10pmol) 1.5 ul
Reverse primer(10pmol) 1.5 ul
Free nuclease water 12 ul
Total volume 20 ul

Then, all these ingredients mentioned above are placed in standard PCR
PreMix Kit which contains all the necessary materials for the reaction such as
(Tag DNA polymerase, dNTPs, Tris-HCI pH: 9.0, KCI, MgCI2 stabilizer, and
tracking dye) after that the PCR tubes transferred into Exispin vortex
centrifuge at 3000 rpm for 3 min. Then placed in PCR Thermo cycler.
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B- PCR Thermo Cycler Conditions

The conditions of PCR Thermo cycler done by using conventional PCR

thermo cycler system. Table (7) :

Table (3.7)The PCR Thermo cycler constructs reaction conditions of B1 gene.

NO. PCR Temp.cC| Time Repeat
1 Initial Denaturation 95-C 5 min.
2 Denaturation 95-C 30sec.
) I
Annealing 56-C 30sec. 30 cycle
Extension 72-C 30sec.
3 Final extension 72-C 5 min. 1
4 Hold 4-C Forever -

C-PCR product analysis

The PCR products of B1 gene was analyzed by agarose gel electro-phoresis

as following steps:

1- 1% agarose gel was prepared by dissolved 1gram of Agarose in100 ml of
1X TBE in water bath at100°C forl5 minutes, then left to cool at 50°C.

2- three pL of ethidium bromide stain were added into agarose gel solution.
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3- Agarose gel solution was poured in tray after fixed the comb in proper
position and left to solidified for 15 minutes at room temperature, after that
the comb was removed gently from the tray and 10ul of PCR product were
added in to each comb well and 10 ul of ( 100-1500bp Ladder) in one well.

4- The gel tray was fixed in electrophoresis chamber and fill by 1X TBE

buffer. then electric current was performed at 100 volt and 80 AM for 1hour.

5- PCR products(469) for B1gene were visualized by using UV light Trans -

illuminator.
3.2.6 Detecting of T.gondii strains

For detecting of T.gondii strains ,PCR products of Ten positive samples were
sent for DNA sequencing by AB DNA sequencing system, to Bioneer

Company in Korea .
3.2.7 Statistical Analysis

All data of this study were calculated and statistically tested by SPSS
program Using Chi-square distribution (X2) where the probability value was

calculated as the following:
P<0.05 the data is statically significant

P<0.01 the data is statically high significant (Leech et al.,2011).
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4.1 Microscopic Examination of T.gondii bradyzoites

T.gondii bradyzoites were seen when examined a drop of tissue digestate by

peptic digestion method microscopically (Fig.4.1).

Figure(4.1): bradyzoite of T.gondii isolating from local meat sample (40X)
4.2 Molecular results of T.gondii infection in meat

4.2.1Molecular results of T.gondii infection in local meat

Out of 150 examined local meat samples taken from (50 slaughted cattle), 33

(22%) gave a positive result (Table 4.1, Figure 4.2).

Table (4.1) show molecular- positive result of T.gondii infection in local

meat.

Examined No. Positive No. Percentage (%)

150 33 22
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1500bp
1000bp

800bp 469bp

100bp

Figure (4.2): PCR analysis result of Blgene from T.gondii infected local
meat,(M:marker,1,2,6,7,8,9,12,14,16,17,20, represent positive samples at
bp469).

A-Molecular results of T.gondii infection in local meat according to

organs.

The result of infection with T.gondii according to the organs revealed that
muscle samples gave the highest positive result 15/48 (31.25%) while the
heart samples recorded the lowest result 8/55(14.54%) Table (4.2).

Table (4.2): molecular results of T.gondii infection in local meat according to

organs.
Organs Examined No. Positive No. Percentage (%)
Muscle 48 15 31.25
Tongue 47 10 21.27
Heart 55 8 14.54
Total 150 33 22
X2 4.189*
P value 0.123
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X2:chi-square
*No significant difference at p< 0.05

B-Molecular results of T.gondii infection in local meat according to

seasons.

The highest rate of incidence was observed in Autumn (30%) with significant

difference at p < 0.05, rather than other studied seasons Table (4.3).

Table (4.3) :molecular results of T.gondii infection in local meat according to

seasons
Months Examined No. | Positive No. Percentage (%)
Autumn (Sept.- Nov. 70 21 30
Winter (Dec.- Fab.) 40 4 10
Spring (Mar.- May) 40 8 20
X? 6.061*
P value 0.048

X2 : chi-square

* significant difference at p < 0.05

4.2.2 Molecular results of T.gondii infection in Imported meat.
The study discovered that 20/150 (13.3%) of examined imported meat were

infected with T.gondii (Table 4.4, Fig. 4.3) .

Table (4.4): Molecular-Positive result of T.gondii infection in Imported meat.

Examined No. Positive No. Percentage (%)

150 20 13.3
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1500bp
1000bp

500bp
100bp

469bp

Figure (4.3): PCR analysis result of B1gene from T.gondii infected imported
meat(M:marker,3,5,6,7,8,10,15,16,17,18,represent positive samples at 469bp.

A-Molecular results of T.gondii infection in Imported meat according to

the organs.

The result of infection with T.gondii depended on the organs found that heart
samples was the highest in infection with rate 9/50(18%) while the lowest rate
was in Tongue samples with rate 4/46 (8.6%) Table(4.5).

Table (4.5): Molecular results of T.gondii infection in Imported meat

according to the organs.

Organs Examined No. Positive No. Percentage (%)
Heart 50 9 18
Muscle 54 7 12.9
Tongue 46 4 8.6
Total 150 20 135
X2 1.805*

P value 0.406

X2:chi-square

*No significant difference at p< 0.05
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B- Molecular results of T.gondii infection in imported meat according to
seasons.

In Autumn season the highest rate of infection was remarked (26.6%)

whereas no infection was recorded during winter Table (4.6).

Table (4.6): show molecular results of T.gondii infection in imported meat

according to seasons.

Months Examined No. | Positive No. Percentage (%)
Autumn(Sep. Nov.) 45 12 26.6
Winter(Dec.- Fab.) 66 0 0
Spring(Mar.- May.) 39 8 20.5
X2 18.817*
P value 0

X2 : chi-square
* significant difference at p < 0.05

C-Molecular result of T.gondii infection in local and Imported meat
according to the age.

The results demonstrate that majority positive samples were seen in ages 2-4
years(24,7),While the 6months-2 year ages show lowest rate of
infection(5.25%) Table(4.7)

Age of animals Examined No. Positive No. Percentage (%)
6month - 2 year 35 15 42.8

2-4 year 65 38 58.4

Total 100 53 53
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4.3 Molecular results of T.gondii infection in local and imported

meat products.

The positive results were recorded among different examined local meat

products, where they revealed there were 3/20(15%) of hamburgers and 5/30

(16%) of minced meat samples had infection with T.gondii, while were no

infection with T.gondii in imported meat products Table(4.8),Figure( 4.4).

Table (4.8): molecular results of T.gondii infection in local and imported meat

products.
Sample type Examined No. | Positive No. Percentage (%)
Local beef burgers 20 3 15
Local minced meat 30 5 16.6
Total 50 8 16
X2 0.25*
P value 0.875
Imported hamburgers | 20 0 0
Imported minced 20 0 0
meat
Total 40 0 0
X2 0*
P value 1

X2:chi-square

*No significant difference at p< 0.05
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1500bp
1000bp ——

469bp
500bp

100bp

Figure(4.4) : Molecular results of T.gondii infection in local meat products
(M: Marker, 1,2,3,4,5,6,9,15, represent positive samples at 469bp.

4.4 Phylogenetic Analysis results.

All three global strains RH (I), Me 49 (II), and GTG (III) were present in
consumption meat( local, imported) in Iraq, where type (II) strain appeared in
highest rate 6/10 (60%), whereas the type (III) recorded the lowest rate 1/10
(10%) Table (4.9), Figure (4.5).
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Table (4.9) The genotype of T.gondii in meat ( Local, Imported ) using partial Sequence of
Blgene according to phylogenic tree analysis and NCBI-BLAST alignment tool,(L:local.

I:imported).

Lzt NCBI BLAST Homology sequence identity

T Geannk

gongii | Source | accession . s | > | Gebak |
isolate 3 E_ £ S o accession =
S T 8 k= 3 < numbers 3
T. Muscle cerebros

gondii L MK012091 | human | USA pinal I AF179871.1 99%
No.1 ' fluid

T. Muscle

gondii L MK012092 = = = I = 99%
No.2 '

T.

gondii | MY | mkore0es | = = = | - 99%
No.3 '

T. Muscle

gondii | MK012094 Cat Aust. tissue 1 KT881319.1 99%
No4 '

T.

gondii MUISCIG MK012095 = = = | = 99%
No.5 '

T.

gondii | Heart L. | MK012096 = = = 11 = 99%
No.6

T.

gondii | Heart L. | MK012097 = = = 1 = 99%
No.7

T.

gondii | Heartl. | MK012098 = = = 1 = 99%
No.8

T. Tonaue Marine

gondii Lg MK012099 | mammal | USA | tissue 1 KT88138L1 | 100%
No.9 ' S

T. Tongue

gondii | g MK012100 Cat Aust. tissue ] KT881319.1 99%
No.10 '
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AF179871.1 Toxoplasma gondii B1 gene Strain RH Genotype | (B1) gene partial cds
A Toxoplasma gondii (B1) gene isolate No.1

A Toxoplasma gondii (B1) gene isolate No.2

A Toxoplasma gondii (B1) gene isolate No.3

KT881319.1 Toxoplasma gondii Strain ME49 Genotype Il (B1) gene partial cds

A Toxoplasma gondii (B1) gene isolate No.4

A Toxoplasma gondii (B1) gene isolate No.8
A Toxoplasma gondii (B1) gene isolate No.5
A Toxoplasma gondii (B1) gene isolate No.6
A Toxoplasma gondii (B1) gene isolate No.7
A Toxoplasma gondii (B1) gene isolate No.10
KT861381.1 Toxoplasma gondii Strain GTG genotype IlI (B1) gene partial cds

A Toxoplasma gondii (B1) gene isolate No.9

L L 1 ]
00015 00010 00005 00000

Figure(4.5):Phylogenetic tree analysis based on the partial sequence of B1gene
in local Toxoplasma gondii beef isolates that used for genotyping
identification analysis, The evolutionary distances were computed using the
Maximum Composite Likelihood method by UPGMA phylogenetic tree
(MEGA 6.0 version). The local T. gondii beef No.1-No.3 isolates were show
closed related to NCBI-Blast T. gondii genotype | RH strain (AF179871.1),
The local T. gondii beef No.4,5,6,7,8,and 10 isolates were show closed related
to NCBI-Blast Toxoplasma gondii genotype Il Me49 strain (KT881319.1),
whereas, The local T.gondii beef No.9 isolates were show closed related to
NCBI-Blast T. gondii genotype 11l GTG strain (KT881381.1) at total genetic
changes (0.0005-0.0015)
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ONASequences | Translated Poten Sequences

Specms/Abbrv A RERRRRAA RN AR R R R R R R R R R AR R Rk R A dy

L oo s B e i 6 G ) o ARRRRARRRAARRRARRRAARERAARRERARECRRERHEGRRRRRE
b gl s o 4 e 1 60 s JRRERRRRMARRIMAGRRAARRRNARRERARREARREHERRRARRRAM
ML Tl g S 8 e 1) g pIIIII|IIIIIIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIlII

4, Toxoplasma gondii (B1) gene isolate No.l

5, Toxoplasma gondii (B1) gene isolate No.l0

6. Toxoplasma gondii (Bl) gene isolate No.2 | | I

1, Touglss o ) gt e o BEEEECEEAAARNRGRRR A RRGSREERR AR
 Touplss g () g Ll o BECHEERARARGERRRAR A RRGRRRACHRRRGSRRREER ARl
. Touglas ot () e e o BECHEERARRRGGRRRA ARG CRRRGSRREE R a il
. Tuplss gt ) g ol o BEEHEEARRRGORRRAR R AARRRRRCHRRRGRRREE ARl
1. Tl s (3 g e o B AARGEGE A A ARRERCEAARRREE A
1. Tolam g () g e o BECHEERRRRGERRRA A TRGRRECHRRRGSRRREER AR

1. Tl s ) e e o B ARG Aa ARGEREEOAGRREE AR

Figure (4.6) "Multiple sequence alignment analysis of the partial B1 gene
sequence in local T. gondii isolates and NCBI-Genbank T.gondii based
Clustal Walignment analysis by using (MEGA 6.0, multiple alignment
analysis tool. The multiple alignment analysis similarity was showed as (*) at

nucleotide sequence.
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5.1Prevalence of T.gondii in Cattle

Meat is an important source of human food, and among different kinds of
meat, beef represent one of the most common consumption type (Dubey,
1986). T.gondii infects beef as whereas other meat and lead to many health
problems like congenital defects and abortion in both humans and livestock
(Saadatnia and Golkar 2012).

This is the first study that deals with the T.gondii infection in local and
Imported beef in in AL- Diwaniyah /Irag, in which molecular technique was
used to detect the infection through amplification of Blgene, only one
serological study associated with beef was done by Ehsan, (2011) in Iraq
(Mosul) to detect T.gondii on different meat juices by LAT test, while another
many lragi studies were on sheep ,aborted women, chicken, stray cats (
Alkhaled et al.,2012; Switzer et al., 2013; Mohammed and Abdullah, 2013;
Nazar et al., 2015; Aa’iz, 2016 ) and there are many researches on pregnant

and aborted women in Iraq.

Out off 300 beef samples 33(22%) and 22(13.3%) for local and imported
meat respectively were given a positive results. This results were resembling
to the results of Ehsan, (2011,b) in Iraq (Mosul) who mentioned in serological
study by used LAT test conducted on different meat juices including 100
sample for beef juices that were 17% of examined sample revealed T. gondii
infection. With molecular study was done by Amdouni et al., (2017) from
Tunisia showed that among 150 cattle meat samples that (29/150) 19.3% gave

positive result.

The agreement between the results of the previous studies and the current

study revealed the risky in consumption of infected beef with T.gondii .
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The results of the present study was less than that values found in Northern
Portugal (50%) (Lopes et al., 2015), and the study in Colombia included 180
samples from chicken, swine, and beef ,targeted B1 gene which recorded 37%
rate of infection ( Franco-Hernandez et al., 2015). In another side the
prevalence of T.gondii in present study was higher than those recorded in
Brazil and Switzerland (2% and 3.8%, respectively) (Santos, Costa and
Gondim, 2010; Berger-schoch et al., 2011), also the study that where done in
Iran by Rahdar et al., (2012) were recorded 4%

In comparing study between local and imported meat in Iran, Davood et
al., (2015), Show that the imported meat recorded higher infection rate 26%
than local meat 6%, this results are conflict with present study which found
the infection in local animals more than infection in imported, thus at the end
all these differences among different studies may depend upon many factors
like climate conditions, numbers of tested samples, rearing methods, false

negative, and insufficient sample size ..etc

Regarding to the animal's age the current study mention that the highest
prevalence of infection was recorded in age 2- 4years (58.4%), while lowest
prevalence rate observed in ages 6months to 2year (42.8%), This results near
to many another like the study did by Azizi (2014) and he referred to that
infection in cattle and sheep in Iran were increase during ageing in rate 3.7%
for animals less than 2 years while the rate of infection was 9.09% in animals
with ages range from 2-4 years, also in Japan a serological study was done to
detection the T.gondii infection in cattle showed that the rate of infection was
3.5% in animals with age less than 2years., while the infection rate was
increase in animals with age more than 2years which was 13.7%., another

molecular study was done by Amdouni et al., (2017), referred to that younger
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animals less infection than the older animals. a serological study in Sudan
conducted by Abdelghafar et al.,(2013) for detection of T.gondii in cattle,
mentioned that the prevalence of T.gondii infection was significantly (P <
0.05) higher (36.4%) in animals less than one year old than those above two
years (12.8%).

According to the effect of seasons on infection with T.gondii, Autumn was
recorded the highest rate of infection(30%, 26.66%) in both local and
imported meat with significant difference ( p < 0.05 ), the present study
agreement with the study in of Xin-Chao Liu et al.,(2017) in China where they
revealed that T.gondii was found in 6 (3.33%) samples collected in Autumn
and 1 (0.56%) collected in winter, this indicated that seasons might have
important impacts on the presence of T. gondii ,while the study of seasonal
variation of T.gondii infection of Logar et al., (2005) on pregnant women
recorded rising in infection rate during winter and spring than Autumn and
summer and refered to that seasonal variation of T.gondii infection in human
are remarkably different than animals, also seasonal variation study on
pregnant women in France appeared that the maximal risk of infection
between end of summer to end of Autumn (Morin et al., 2012). this may be
related to the availability of favorable conditions for oocysts maturation and

sporulation to become infective (Yan et al., 2016).

Concerning to the infection of T.gondii in different examined organs no
significant difference (p< 0.05) was recorded in the current study. This
recording is in agreement with other previous study made by Burrells et al.,
(2018) on calves when studied the probable variations of different organs
infection and showed that there is no clear predilection site within bovine

tissues.
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In fact many factors impact on T.gondii infection incidence such as the type
of livestock management and production, the hygiene standards of abattoirs,
food processing, the density of cats in the environment, and the habits of
human consumers, also the geographical location with respect to altitude, and

the prevailing climatic conditions ( Hall et al.,2001) .
5.2 prevalence of T.gondii in meat products

Totally 90 samples of local and imported human consumed meat products,
the results showed that the local minced meat and beef burger were infected
with T.gondii in rate 5/30 (16%), 3/20(15%) respectively in comparing to

negative result in the imported meat products.

This results was agree with results recorded by Falah, (2011) in Iran when he
found the infection in hamburger also 15% in addition to other products in his
study like salami, sausages and kebab, the rates of infection were 16.66 %,
19.1 % and 56.6 % respectively. Tanya et al., (2002) in UK studied the
T.gondii infection in 71 samples of pork, lamb and beef by using PCR
technique and they showed rate of infection was 19%. Rahdar et al., (2012)
disagreement with the present study where they saw there were no infection in
90 samples of hamburger salami, and sausages which examined by PCR

method.

The low meat products T.gondii infection may be attributed to the
processing of meat products with salting, freezing, commercial hot air drying,
long fermentation times, hot smoking, and cooking, are able to reduce T.

gondii levels in meat products (Guo et al., 2015).
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5.3 Genotyping of T.gondii

Generally three strain were recorded under T.gondii species which were
referring as RH (Type | strain), Me 49 (1) and GT1 (I11).

The type | consider as highly virulence strain in mice and its mainly
isolated from ADIS patients ,while type Il strain virulent in mice and also seen
in human whereas type Il non-virulence in mice and virulence in animals
(Dalimi and Abdoli, 2011).

The genotyping study revealed that all three types strain I, 1l and Il were
isolated from infected meat with rate 30% (3/10), 60% (6/10), and 10%
respectively, so type Il appear as a dominant type. This mentions are agree
with other previous studies in Iraq like the studies on aborted women and
sheep by Nazar et al.,(2015) and Aa’iz (2016) which revealed that also the
three types are present and type Il was more common, this was confirmed by
Muhanned et al., (2018) when they inoculated T.gondii taken from placenta
of aborted women into rabbit as an experimental infection to increase the
proliferation of parasite and according to molecular study they found that the
three types were presenting and type Il was the dominant type. In Egypt
Hassan et al.,( 2017) was also agree in their study with the results of the
present study when they recorded all types strain in examined samples from
human, cattle, sheep, goat, and camels and type Il was the common type. also
Dubey et al., (2004) find all three types in study including animals in the wild
life. While Mahmoud et al., (2017) in Iran, disagree with results of the present

study where they found type | is the common strain.
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The predominance of type Il strain in our study may be interpretation due to
that this type is the more presence type in animals and this study is focusing

the cattle meat and meat products.
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Conclusion and Recommendations

Conclusions

1-The local cattle meat and meat products are more risky than the imported

due to the higher rate of infection with T.gondii.

2- Processing meat products (Freezing, Salting...ect.) are more safe than

fresh.

3- T.gondii infect all examined organs (Heart, Muscles, Tongue) in the same

rates.

4-T.gondii infection rate cannot effected by age of animals, whereas the

season play role in this rate.

5-Type Il strain is predominance than other types.
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Recommendations

1-Have to making health education for general population about this disease
and methods of transmition of it and how to decrease from the risk of
transmition by hygienic methods, women should be careful during dealing
with meat they can use cloves in , perfect washing hands after ended from
cutting of the meat and should be make perfect cleaning to the knife or any
tools or containers that she use it, also farmer or owners of cattle should be
eliminate stray cats (final host) that found near cattle houses or their foods,

also in their pasture(farm management).

2-Good cooking of meat and have to away from some types of eat habits like

smoking meat and avoid microwave cooking.

3-Further studies are needed for vaccination development against the parasite
in cattle for preventing tissue cyst formation and more research including

largest area in the country .
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