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SUMMARY

Toxoplasmosis is one of the most prevalent parasitic infections of man and
livestock, and its transmission has usually been attributed to ingestion of
undercooked or raw meat from infected livestock, with the infection rate
in those animals being an important risk predictor of human disease, high
in Iran and Ardabil State. During a study on this public health problem,
we tested serum samples from cattle, goats, sheep and chicken from the
State of Ardabil, Iran, for 1gG antibodies to Toxoplasma g ondii by
enzyme-linked immunosorbent assay (ELISA). Antibodies to Toxoplasma
gondii were found in 30% (60/200) of sheep, 15% (30/200) of goats and 9%
(18/200) of cattle, a nd none were found in chicken sera. Despite the
differences in feeding habits of each species, the rate of infection of the
animals tested could be attributed to livestock management methods,
whose improvement could reduce infection.

[Afi- J Health Sci. 2005; 12:114-117]

Introduction

Infection by the protozoan parasite,
Toxoplasma g ondii, is widespread ‘in humans
and many o ther species of warm-blooded
animals [1,2,3,4]. Although thec ourse of
disease’ is generally benign, it can cause
significant morbidity and mortality in the
developing fetus and in immunocompromised
individuals, including humans ‘with Acquired
Immunodeficiency Syndrome (AIDS) or those
submitting to cancer chemotherapy.

Among livestock, sheep and goats are
more widely infected with Toxoplasma gondii
than cattle and chicken [2,3,4,5]. This parasite
is a major cause of abortion, with significant
economic losses to sheep and goat breeders.
The infection does not usually cause clinical
symptoms in cattle and in poultry [1, 6, 7 ].

Recent studies s howed [8, 9] that a
small percentage of affected individuals
acquire infection in the uterus, but the majority
become ¢ xposed to Toxoplasma gond ii by
ingestion of wundercooked or raw meat
containing tissue cysts, ingestion of oocysts
shed by infected cats or consumption of
contaminated drinking water or fresh
vegetables. In Iran, Toxoplasma gondii h ave
been found in mutton, goat meat, beef and
chicken [10]. Although Toxoplasma gondii is
found in most parts of the world, there have

been relatively few recent reports on small
ruminants in cattle and chicken in Iran [11,10].

Epidemiological surveys are the most
useful wayo f assessing the relative
importance of different sources of Toxoplasma
gondii  infection inh umans. Since
contaminated meat is a significant infection
source to man, it is particularly beneficial to
ensure ¢ ontinuous s urveillance of 7. gond ii
prevalence in animal species destined for
human consumption.

Materials and Methods

Sera were collected from a total of 750 food
animals from Ardabil State, lran. 20 0 being
from extensive breed cattle slaughtered at
abattoirs in the city of Ardabil, 200 from semi-
intensive breed goats from farms in the
Ardabil region, 2 00 from extensive breed
sheep slaughtered at abattoirs in the c ity of
Ardabil and 150 from intensive breed chicken
slaughtered at abattoirs in the city of Ardabil.
Cattle, sheep and chicken blood were collected
during slaughter, immediately after killing,
and goat blood was collected by venipuncture.
Sera were separated from clot by
centrifugation at 1000g for 10 min, mixed
(1:1, v/v) with phosphate buffered glycerol,
pH 7.2, and stored at -20°C until use. RH
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strain Toxoplasma goNdii tacHyzoites s alt
soluble a ntigen was prepared from infected
mouse peritoneal fluid as described elsewhere,
except for one stepof ~mammalian cell
exclusion by adheslon to sterile pre-packed
Sephadex G50 columns. The antigen was
adjusted to 1mg protein/ml and stored at -70°C
until use. ELISA w as performed using high
protein binding- certified microplates
(Sigma ) coated with 100 ml/well of
Toxoplasma gondii antigen at a c oncentration
of 10 mg/ml [12,10,11]. Each serum sample,
diluted at 1:100 in PBS-T, was added to each

well and b ound IgG detected with species-

specific anti I1gG peroxidase ¢ onjugate, with
optical density (OD) measured in a microplate
reader. In each plate was included a positive,
usually o btained from an experimentally
infected animal from the same species, a
negative and threshold controls, all previously
determined by Indirect Immunofluorescence
Assay (IFA). The threshold control, obtained
from the dilution o f the positive serum of
known IFA titer in standard negative serum,
was used to d istinguish reactive from non-
reactive serum samples in multiple plate
assays; the absorbance of the threshold serum

was taken as the lowest 1 evel of identifiable
poSitive reaction. The reactivity index (RI) of
the samples was defined as the ratio o f the
average absorbance of ‘the samples by the
average a bsorbance of the threshold serum,
being p ositive when RI 1.0. All serum was
tested in duplicate, with reproducibility inter
and intra tests higher than 99.00%.

Results

The ELISA results were shown both as
frequency o f infection and also as their
reactivity distribution as in Figure 1. Results
showed 31.00% of seropositivity in sheep,
17.00% ing oat, [1.00% in cattle, but no
positive sample inp oultry with a 95.00%
confidence interval for each measure, which
was significantly higher in sheep than in goats
and cattle, and absent in the ¢ hicken. Their
reactivity distribution clearly showed the

~ expected bimodal distribution of infected and

non-infected animals.

Comparison between frequencies by ¢2
test showed that the highest frequency was
found in sheep, with cattle and goats with
similar intermediate.

Table 1: Frequency of seropositivity for 7. gondii among livestock from Ardabil state, Iran.

Livestock  Management  Seropositivity (n/total) ~ Statisties
Cattle .Extensive 9% (18/200)
Chicken Intensive 0 % (0/150) Lowest (p<0.001)
Goat Semi-intensive 15% (30/200)
Sheep Extensive 30% (60/200) Highest (p<0.005)
Discussion which iss hed in the cat feces, and the

Serologic prevalence data indicate that
Toxoplasmosis is one of the most common of
human infections throughout the
world. Infection is more ¢ ommon in warm
climates and at lower altitudes than in cold
climates and mountainous regions. High
prevalence of infection in France has been
related to a preference for eating raw or

undercooked meat, while-high prevalence in.

Central America has been related to the
frequency o f stray cats in a ¢ limate favoring
survival of oocysts [10]. There are two basic
forms of Toxoplasma organism: the "oocyst,"

Toxoplasma tissue stages, which live in the

flesh of such food animals as hogs and lambs.

A person who inadvertently eats either of these
forms of Toxoplasma is liable tob ecome
infected. [1,2,9]. When the infected person is a
pregnant woman, the 7oxoplasma organism
may cross the placenta. The amount of damage
done to the mother and the fetus depends on
the stage of pregnancy at the time of infection.
Infection in early p reghancy may result in
miscarriage or stillbirtho r in ac hild with
varying degrees of blindness (due to inflamed
retina) and/or variouss evere neurological
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conditions including h ydrocephalus,
microcephaly and retardation. Sometimes
problems ‘are not evident at birth and show up
later in life. There is, however, a very strong

Figure 1

association between Toxoplasma infection and
working with raw meat in situations such as in
slaughterhouses or working as a butcher.

Dnstribsotion of antk Tosopdasma gondit in lvestod, showing sppical birmodal distribution indefected species
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The results of this survey would suggest that
small ruminants play a more important role as
a source of Toxoplasmosis than cattle, as
discussed elsewhere. Nonetheless, despite the
lower seroprevalence detected in cattle,
consumption o f mutton is much greater than
that of beef or goat meat and thus increases the
importance of sheep as a source of local
infection. The ¢ urrent understanding o f the
epidemiology of Toxoplasmosis leads us to
think that herbivores acquire infection by
ingestion o f pasture a nd water contaminated
with Toxoplasma gondii oocysts shed by cats.
The differences in rates of infection could be
attributed both to differences in susceptibility
to T .gondii or to differences in management
methods. Since sheep are bred under
extensive-management, they are more likely to
be exposed to Toxoplasma gondii oocysts in

pasture a nd water than go ats, which are
supplied with qu ality water and food under
semi-intensive management. Lower
seropositivity in cattle samples compared to
those in sheep may be attributed to differences
in susceptibility, since both species are bred
under extensive management. On the other
hand, the absence of infection in the chicken
can alsob e attributed to the management
method used, as these animals are bred under
highly intensificd management systems. The

‘data showed that, out of the three infected

species, the lowest seroprevalence occurred in
cattle, but in view of the typical preference for
beef, bovine protein cannot be ruled out as a
significant source of human infection,
including p rocessed p roducts. The high
infection rate in sheep might have.-local
implications because, in the State of Ardabil
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and Iran, mutton is more popular as a source
of animal protein. This makes it a potential
source of human Toxoplasmosis of increasing
importance.

Conclusion

The data suggest that it

is possible to

significantly reduce the risk o f Toxoplasma
gondii infection in livestock using intensive
farm m anagement with adequate measures of

hygiene,

confinement, and prevention.

Suggested precautions include:

- Washing h ands well with soap and
warim water after touching raw meat,
after gardening and o ther out-door
activities, and before preparingo r
eating food. '

- Having someone who is healthy and
not pregnant handle raw meat. If this
is not possible, wear clean latex gloves
when touching raw meat, and washing
any cutting boards, surfaces, and
utensils that might have come into
contact with raw meat and washing
hands well with soap and warm water
afterwards. ’

- Cooking all meat thoroughly, until it is
no longer pink in the center or until
the juices run clear.

- Discourage those preparing meat
dishes from sampling the meat before
iti s fully cooked and ready tob e
served.

References

1.

Dubey JP and Beattie CP. Toxoplasmosis
of animals and man. Boca Raton: CRC
Press 1988; p220.

Soulsby EJL. Helminths, Arthropods and
Protozoa of domesticated animals. Baillier
Tindall, London. pp124-172

Smyth JD. Introduction to Animal
parasitology. Combridge University Press,
Cambridge. 1994. pp20-84

10.

1.

12.

Georgi JR. Parasitology for veterinarians.
W.B. Saunders Company. Philadelphia.
1985. pp232-294. ;

Urquhart GM; Armour J; Duncan J1; Dunn

AM and Jennings FW. Veterinary
parasitology. Longman
Scientitic& Technical, Great Britain. 1987.
pp 185-226

Dubey JP. Persistence of encysted
Toxoplasma gondii in caprine livers and
public health significance of
toxoplasmosis ing oats.  American
Veterinary Medical Association.

1980;177:1203-1207.

Kaneto CN; Costa Al; Paulillo AC;
Moraes FR; Murakami TD; and Meireles
MYV Experimental toxoplasmosis in broiler
chicken. Veterinary Parasitology.
1997,69: 203-210.

Tenter AM; Heckeroth AR; Weiss LM.
Toxoplasma gondii: from animals to
humans.  International — Journal — of
Parasitology. 2000; 30:1217-1258.
Remington JS and Desmonts G.
Toxoplasmosis. In: Remington JS and
Klein JO. (Eds.). Infectious diseases of the
foetus and n ewborn infant. Philadelphia:
WB Saunders. 1990; pp89-195.
Hoghooghi-Rad N and Afraa M.
Prevalence of toxoplasmosis in humans
and do mestic animals in Ahwaz,
Capital of Khoozestan province, South-
West Iran. Journal Tropical Medicine and
Hygiene. 1993;96.163-8

Ghorbani M; Edrissian GH and Afshar A.
Serological survey of human
toxoplasmosis in mountainous regions of
the north-west and south-west part of Iran
(1976-1977). Transactions of't he Royal
Society of Tropical Medicine and Hygiene.
1981,75:38-40

Venkatesan P and Wakelin D. ELISAs for
parasitologists: or lies, damned lies and
ELISAs. Parasitology Today. 1993;9:228-
232.

Afiican Journal of Health Sciences, Volume 12, Number 3-4, July-December 2005 117



