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SUMMARY

A total of 21 women with complicated pregnancy
(abortion, premature labor and genital disorders)
together with 51 with normal pregnancy from
Beni-Suef Governorate hospitals were investigat-
ed for detection of anti-toxoplasma antibodies
level by ELISA (IgM & IgG). Tissues (dia-
phragm, masseter & thigh muscles) from slaugh-
tered animals (60 cattle, 97 sheep and 26 camels)
were collected from Beni-Suef abattoir for detec-
tion of Toxoplasma cyst (bradyzoites) using bio-
assay in mice. The results showed that all controls
{normal pregnancy) were IgM negative, however
19 (37.25%) were [gG positive. As to the women
with complicated pregnancy 3/21 or 14.28% were
IgM positive and 15/21 or 71.42% were IgG posi-
tive. The epidemiological survey revealed that the
risk factors associated with Toxoplasma infection
in humans were contact with cat, eating raw or

undercooked meat and other uncertain factors.
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Concerning meat, Toxoplasma cysts (bradyzoites)
were detected only in sheep meat at u rate 13.46%
but failed detection in bovine and came!l meat.
However, as T. gondii was principally detectable
in sheep meat, the consumption of such meut har-

bors a potential infection risk for humans.

INTRODUCTION

Toxoplasmosis caused by the intracellular para-
sitc Toxoplasma gondii 1s a zoonotic infection of
cosmopolitan distribution. Serologic evidence in-
dicates that human infections are common in
many parts of the world (Zuber and Jacquier
1995). Although adult-acquired toxoplasmosis is
usually mild to asymptomatic, the diseasc can be
severe in the immunocepromised, leading to en-
cephalitis (Franzen et al.1997). In addition, the in-
fluence of sex-and pregnancy-associated hor-
mones on the severity of T. gondii infection is of

particular public health interest due to the ability



of this parasite to cause congenial disease when
infecthion occurs during piograncy (Roberts et al.
2001).

Congennal infeciions uscally result as a conse-
quence of acute maternal infecdon. This infection
can cause premature delivery, spontaneous abor-
tion or stillbirth (Wong and Remington, 1994).
Neonates may manifest chorioretinitis, hydro-
cephaly, raicrocephaly, cerebral calcification and
psychoiuotor retardation (Kopecky et al. 2001).
Most congenitally infected children will not ex-
hibit an;, symptoms until later in life (Wong and
Remingion 1994),

Before conception Toxoplasma infected women
do not iransmit the infection to their fetuses later,
with rare exceptions,. However after conception
the infection can pass across the placenta to their

fetuses.

Maternal infections early in pregnancy are less
likely to be transmitted to the fetus than infections
in late pregnancy, but early fetal infections, when
they do occur, are more likely than later infec-

tions to be severe (Francis and Joynson, 1993}

Humans get infected either by consuming inap-
propriateiy prepared cyst-containing meat or by
ingesting oocysts originating from car feces

(Wyss et al. 2000).
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It has been reported that cattie are more resistaiit
to toxoplasmosis than sheep. Congenital diseasc
due to T. gondii infection is rarely reported in
cattle whereas the parasite is a major cause of
abor : and neconatal mortality in sheep (Ciamek

Ghazae 2005),

1t 1s beleved that sheep remain chronically infect-
ed for the whole life. Undercooked meat from in-
fected sheep is an important source of infection to
man. In contrast cattle are thought to harbor fewer
parasitc cysts, which may not persist for the life-
time of the host. Therefore, cattle are believed to
pose less risk for human (Esteban-Redondo et al.

1999).

Management of toxoplasmosis requires serologi-
cal monitoring of infected individuals, as the or-
ganism is not readily available for culture (Krog-
stad,1985). Quantitative testing for the presence
of Toxoplasma IgG can be useful to determine
prior infection and indicate reactivation of the in-
fection. Accurate diagnostic information is tmpor-
tant, particularly during pregnancy, as treatment
with spiramycin can reduce the risk to the fetus

(Remington and McLeod, 1981).

Infected individuals with the Toxoplasma organ-
ism may not exhibit detectabie levels of IgG anti-
body in the early stages of infection. IgG levels
begin to rise | or 2 weeks after infection. Peak
levels are reached in 6 to 8 weeks, then gradually

decline over a period of months or even years.
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Low levels of IgG are generally detectable for
life. Detectable levels of 1gM antibody appear im-
mediately before or soon after the onset of symp-
toms (Krogstad, 1985). 1gM levels normally de-
cline within 4 te 6 months, but may persist ut low

levels for up to a year (Jeannel, 1990).

The aim of this work was to investigate toxoplas-
mosis among pregnant women (either normal
pregnancy or complicated one) and to assess the
risk of meat of slaughtered animals for toxoplas-

MOosis.

MATERIAL AND METHODS

1-Women study groups:

Cases were selected among women atlending the
outpatient clinics and mpatient department of ob-
stetrics in Beni- Suef Governorate hospitals. One
blood sample was collected from 72 cases select-
ed based on their history of pregnancy. The cases
include 21 pregnant women suffering from com-
plicated pregnancy (abortion, premature labor and
genital & health disorders). Also 51 blood sam-
ples were collected frem healthy women with a
history of normal pregnancy attending the outpa-
tient clinics for routine gynecologic checking. All
women were interviewed using a structured ques-
tionnaire including the number of pregnancies,
number of abortions in any, eating raw or under-
cooked meat, drinking unpasteurized milk and

contact with cats or other domestic animals living
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nearby.,

2-Tissue samples from slaughtered animals

About 25 gm of fresh samples {rom each of dia-
phragm. masseter and thigh muscles were ob-
tained from 60 cattle, 97sheep and 26 camels
slaughte:ed at Beni Suef abattoir. The tissue sam-
ples from each animal were minced together and
digested by pepsin-hydrochloric acid technique.
The presence of Toxoplasma cyst in tissue sam-
ples was determined by bioassay in mice accord-
ing to Dubey and Beattie, (1988). The inoculated
mice were examined serologically by IHAT. Posi-
tive mice were killed 4 weeks post inoculation
and impression smears from liver and brain were
cxamined pathologically for the presence of tissue

cysts.

3-Serological tests:

a. ELISA:

The sera obtained from women were tested for the
presence of specific IgM and IgG antibodies to
Toxoplasma using ELISA kit obtained from EU-
ROGENTICS N.V. Transportstraat  4.3980 Tes-
senderlo,Belgium. The test was done according to
Welch et al. (1980).

b-Indirect Haemagglutination Test (IHAT):

For examination of blood of the inoculated mice
by the suspension of digested meat from different
animals. The test was done according Janitschke,

(1991).
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RESULTS

Table (1): Positive results of ELISA for [gM and IgG antibodies for 72

;)rttgnatll women,

Trimester Cases (n=2 )* | Cases (n=5])**
Positive | Positive
IgeM IeG IgM IgG
First 1 (4.76%) 8 (38.95%) 0(0%) 5(9.8%)
Second 1 (4.76%) 5(23.8%) 0 (0%) 6 (11.76%)
Third 1 (4.76%) 2 (9.52%) 0 (0%) 8 (15.68%)
Total 3(14.28%) | 15(71.42%) 0 (0%) 19 (37.25%)

*Women with complicated pregnancy.
**Women with normal pregnancy.

Table (2): Risk factors associated with toxoplasmosis in the study
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groups according to the result of ELISA IgG.

Factor Cases (n=15) Cases (n=19)

Contact with cat 7 (46.66%) 6 {(31.57%)

Consuming raw or under- | 4 (26.66%) 3 (15.78%)
cooked meat or raw milk

Other factors 2(9.52%) 10 (52.63%)

Table (3): Results of IHAT for toxoplasma in inoculated mice by

digested muscles of different animals.

Animal examined Number of specimen |IHAT of inoculated
mice
Caule 60 0(0.0%)
Sheep 97 15 (15.46%)
Camel 26

0 (0.0%)

Vet .Med.J.,Giza. Vol.54 ,No. 1{2006)




Fig. (1): Brain of infested mice showing individual cerebral cells with bra-

dyzoites of Toxoplasma gondii.

Fig. (2): Liver of infested mice showing intercellular Toxoplasina cysts.
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DISCuUSNION

Table (1) showed that all controls (women with
normai piegnaiicy) were IgM negative while 19
(37.25%) were ELISA IgG positive. As to the
women with complicated pregnancy 3/21 or
14.28% vcre IgM positive and 15/2] or 71.42%
were 1gG positive. The results revealed a signifi-
cant diffcrence between the complicated cases
and controls. This result was in accordance with
Leon et al (1996), Zhang et al. (1997) and Kumar
et al. (2004). The seroprevalence of toxoplasmo-
sis in pregnant women, on worldwide scale, var-
ies from 7 to 51.3% and in women with abnormal
pregnancies and abortions the seroprevalence var-

ies from 17.5 10 53.3% (Singh, 1998).

Routine serologic diagnosis of toxoplasmosis pro-
vides high sensitivity, but specificity varies de-
pending on the test used and false-positive IgM
antibody test results have been reported by Hof-
gartner et al. (1997). In addition, even true posi-
tive results must be interpreted with caution (Lie-
senfeld ct al. 1997) because IgM antibodies may
persist for year after acute infection (Bobic et al.
1991). Diagnosis of primary infection with
1. gondii in early pregnancy could be improved
by determination of anti-toxoplasma IgG avidity,
which has the ability to discriminate beiween re-
cent and prior infections (Jenum et al. 1997).

Although, the percentage of IgG positive women

with normal pregnancy in the third trimester and
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in the first one in women with complicated preg-
nancy was the highest, the difference compared
with other trimesters was of low significance.
These results are consistent with those in previous
studic.. onducted by Abdel-Hafez et al. (1986).
The ges .onal age during which the maternal in-
fection vceurs is important. Although, the fre-
quency of fetal infection is higher when maternal
infection occurs later in the pregnancy (e.g., third
trimester), {Robert-Gangneux et al.1999) the se-
quelae are more severe when maternal infections

occur early in the first trimester (Gagne 2001).

The presence of elevated levels of Toxoplasma-
specific IgG antibodies indicates that infection
has occurred at some point but does not distin-
guish between an infection acquired recently and
one acquired in the distant past. The presence of 4
high Toxoplasma-specific IgM antibody titer
combined with a high IgG titer probably indicates
an acute infection within the previous 3 months.
A low-to-medium IgM titer and a high IgG titer
might indicate an acute infection 3-6 months pre-
viously, but IgM antibodies have been detected as
long as 18 months after initial infection (Wilson

and McAuley 1999).

The diagnosis of abortion, stillbirth, premature la-
bor, or neonatal death due to Toxoplasma infec-
tion needs careful and laborious evaluation. The

use of ELISA (IgG & IgM}) is a must (Soliman et
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al. 2001).

The risk factors in the current study that are most
strongly associated with toxoplasmosis in women
with abnormal pregnancy were contact with cat
(46.66%) followed by eating raw or under cooked
meat (26.66%) while in case of women with nor-
mal pregnancy, contact with cat and eating raw or
undercooked meat represent 31.57% and 15.78%
of the risk factors associated with toxoplasmosis
respectively as shown in table (2). Direct and fre-
quent comtact with infected cats undoubtly in-
crease the chance for human infection with Toxo-
plasma gondii. This fieding was reported by
Frenkel and Ruiz (1980) and Bobic et al. (1998).
The evidence of human infection with Toxoplas-
ma by ingestion of raw or undercooked beef, pork
and mutton is well established by Knaus (1975).
Arias et al. (1996) and Samad et al. (1997). In
contrast Camargo et al (1995) found no correla-
tion between toxoplasmosis and consumption of
raw meal, milk and eggs Also Dar et al. (1997)
found that there is no satistical correlation be-
tween Toxoplasma infecwon and consumption of
raw meat, milk or proximity of cat and other ani-
mals. The possibility of Toxoplasima infection
may exist through contamination of food by filth,
flies and cockroaches (Wallace 1972). The bad
habit of licking the fingers during handling and
processing foods may constitute additional factor
in the transmission of Toxoplasma (Scotte 1978).

Such possibilities of transmission in our study

Vet.Med.J.,Giza.Vol.54,Ne. 1{2006)

represent 20% in women with complicated preg-
nancy and 52.63% in women with normal preg-

nancy.

Although Toxoplasma infections are associated
either with eating contaminated meat or with in-
gesting oocysts passed in the feces of cats, no la-
boratory test exists that can determine the origin
of a Toxoplasma infection in a specific person
and whether it was associated with food borne,
cat borne, or soil borne transmission. Epidemio-
logic studies of the transmission of toxoplasmosis
have been hindered by an inability to determine
the origin of isolated infections (James and

Hughes 2000).

In the present work, Toxoplasma cyst was detect-
ed in sheep meat at a rate of 15.63% but failed to
be detected in cattle and camel tissues as shown
in table(3). The failure of detection of Toxoplas-
ma cysl 1 beef was recorded by Munday {1970)
who prowed that, although circulating antibodies
to Toxopdasma gondii have been repeatedly de-
tected in cattle by variety of serological methods,
the parasite has usually eluded isolation. Also
Esteban-Redondo ct al. (1999) found the same re-
sult. On the comtrary, few records of successful
isolation of Toxoplasma cyst from diaphragm
(Carter ct al. 1969), retina (Mayer and Boechring-
cr 1967) and bovinc meat (Wyss et al. 2000) were
reported. Concerning sheep, the appearance of

positive mice infected with their meat digests af-
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ter 2 weeks post infection was an indication that
the mutton constitutes a health hazard to humans
espectally for those handling or cating raw or in-
sutTiciently cooked meat. Such fact must be put in
consideration when processing sheep meat espe-
cially n sausage or hamburger, Our results are in
accordance with findings of Waldiand (1976), Ti-
zord et al. (1979} and Wyss et al. (2000). Also
Esteban-Redondo et al. (1999) were able to detect
Toxoplasma cyst in tissues of sheep by bioassay
in mice and PCR following oral infection with
sporulated oocysts while the cyst could not be de-
tected in bovine meat. However as Toxoplasina
gondii was principally detectable in sheep mcat,

the consumption of this meat harbors a potential

infection risk for humans. In contrast, the lack of

any parasite detectability in bovine and camcl
meat repoted in this work aliows to consider this
infection source as neglectable. Sheep are more
susceptible to toxoplasmosis than cattle because
these animals are reared outdoors, which put them
at greater risk of environmental exposure than an-

imals reared indoors (Cook et al. 2000),

Since contaminated meat is a significant infection
source o man, it is particularly beneficial to en-
sure continuous surveillance of 7. gondii in ani-
mal species destined for human consumption.
Certain precautions diminish the possibility of ac-
quiring toxoplasmosis, and they should be ob-
served by high-risk groups, such as nonimmune

pregnant women and immunodeficient patients.
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These individuals should not eat undercooked
mcat, should wash their hands after handling raw
meat, and should avoid contact with material that

is poteatially contaminated with cat feces.
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