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Comparative Diagnosis of Toxoplasmosis in Egyptian Small Ruminants
by Indirect Hemagglutination Assay and EFlisa
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Abstract: Toxoplasma gondii 1s a ubiquitous, apicomplexan intracellular protozoan of warm-blooded ammals
and it 1s one of the most common parasitic infections m humans. Man can be infected in 3 different ways;
mgestion of tissue cysts, ingestion of oocysts, or congenital infection with tachyzoites. The main laboratory
diagnosis of T. gondii is wsually based on microscopy and serological methods including enzyme-linked
inmmunosorbent assay (ELISA), indirect hemagglutination assay (IHAT). In this study the results of the two
different main tests used practically m diagnosis of Toxoplasmosis were evaluated Blood serum antibody
titres against 7. gondii were detected in 320 sheep and 306 goats reared at Giza region, Egypt. THAT showed
the higher prevalence of toxoplasmosis (47.5 % in sheep and 59.4%imn goat) as compared with ELIZA
(44 and 55.4%, respectively). Positive samples (titres > 1:80) were investigated one more time after treatment with
2-mercaptoethanol to detect Ighl antibodies. In sheep, 152 samples (47.5 %) were positive, with antibody titres
ranging from 1:10 - 1:1280, whereas in goats the respective figures were 182 (59.4%) and 1:10 -1:2560. Tt could
be concluded that the THAT and ELIZ A tests are efficient diagnostic tools for detection and selective diagnosis
of Toxoplasmosis. Also hugh seroprevalence of 7. gondii n ammals could be indicated that the important for
transmission of parasite which is the main source of human infection. through consumption of undercooked

animal products.
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INTRODUCTION

Toxoplasmosis is a widely prevalent zoonosis,
caused by the facultative protozoan
Toxoplasma gondii. T. gondii 1s an extremely widespread
and thus successful protozoan with a complex lifecycle

two-host

mvolving felines, m which sexual development occurs, as
its definitive host. Humans become infected by one of 3
ways: ingesting T. gondii tissue cysts (containing
bradyzoites) present m the undercocked meat of
infected food animals (especially lamb and pork);
by ingesting ghly mfectious oocysts (containing
sporozoites) present in water, garden soil, children’s
sandboxes, etc, contaminated by infected cat feces or
through  congemital transplacental transmission of
rapidly replicating tachyzoites from mothers who become
mfected during pregnancy (e.g., by changing the cat litter)

and pass the infection to the fetus. The definitive hosts of

the parasite are domestic and wild cats [1]. Intermediate
hosts (all mammals including man) are infected by
ingestion of sporulated oocysts, cyst-contaminated meat;
milk contaminated by tachyzoites or transplacentarily [2].

Toxoplasmosis 1s one of these parasitic diseases
which cause serious economic losses among sheep
industry all over the world, especially at lambing time [3].
Meat from T. gondii-infected pigs and sheep and goat
milk are shown to be primary sources of infection
for men [4,5].

The results study
revealed a statistically sigmficant correlation between
seropositivity against T.gomndii in humans and goat
milk consumption [6]. The infection with T. gondii is an

from an epidemiological

important cause for abortions, delivery of dead or
debilitated offspring [7].

In the diagnostics of toxoplasmosis 1n ammals and
men, a mumber of serological tests are used such as

Corresponding Author:
Postal code: 12622, Giza, Egypt

Dr. Ashraf M. Barakat, Department of Zoonotic Discases, National Research Centre,



Global Veterinaria, 3 (1): 09-14, 2009

indirect (THAT), indirect
mmmunofluorescence assay test (IFAT), enzyme-linked

immunosorbent assay (ELTSA).

haemagglutination ~ test

Because of the great importance of 7. gondii as a
causative agent of a public  health
organizations, such as the World Health Orgamzation
(WHO), have repeatedly advised the collection of
accurate epidemioclogical data on this parasite. Such

ZOOMNOS1S,

data are essential to elucidate the relative importance
of the wvarious sources of infection for humans, to
control disease and to prevent reduction mn quality of
human life caused by this parasite. However, only few
countries of the world regularly monitor toxoplasmosis in
humans and even less countries momtor 7. gondii
infection in animals [8].

Many studies investigate the 7. gondii incidence in
sheep from different regions in Egypt which were 45 %
using Sabin Feldman tests [9], 18.30 and 14.8% by using
SFT and IHAT, respectively[10], 47 and 50% for ELISA
and TFAT, respectively [11], 49.5 and 52% in slaughtered
sheep 1n Tanta abattoir using IHAT and IFAT,
respectively [12], 55.9 and 54.1 % with THAT and TFAT
[13] and 37% by ELISA by mean of patent Ag-coated
plates from specific kit [14].

Most epidemiological studies on 7. gondii infections
now use different tests for antibody detection. A
broad range of serological tests have been developed
to detect antibodies to 7. gordii in humans and ammals
[15-17]. Serology is widely used in epidemiological
surveys, the detected prevalence being various in the
different countries [7, 18-20].

The literature about the prevalence of T. gondii
mnfection among sheep and goats n Egypt are scarce. The
purpose of the present study was to investigate the
seroprevalence of 7. gondii among sheep and goats from
different regions in Giza governorate by two different
serological tests using local strain.

Table 1: Seroprevalence of Toxoplasma gondii in sheep using THAT

MATERIALS AND METHODS

Animal Blood Sera: A total of 320 female sheep
(2-5 years) feed ad libidum origmating from 10 farms
and 306 female goats (2-5 years) from 10 settlements in
(Giza region was tested. A blood sample was obtamned
(5 ml) from the jugular vemn of each animal. After clotting,
sera were centrifuged at 5000 for 10 min. and stored
at -20°C.

Strain of T. gondii: T. gondii local strain used for antigen
preparation was isolated according to procedures
described by [7], after many trials of feeding kittens
with meat samples obtained from freshly slaughtered
ewes at El-Bassatein abattoir, Cairo, Egypt. The parasite
was maintained m the lab as outlined by the procedures
of [21].

Serological Tests Used for Detection of 7. gondii
Antibodies: The
serologically for detection of T. gondii antibodies using
the following two serological tests.

collected sera were examined

Enzyme Linked Immunosorbent Assay (ELISA): ELISA
was performed using the tachyzoite antigen prepared as
described by [20].

Indirect Haemagglutination Test (IHAT): Blood sera were
tested with the indirect haemagglutination test (THAT).
All positive samples that reacted with titres > 1:80 were
tested to detect antibodies [22].

RESULTS
Results of the serological tests for sheep are shown

in Table 1. Out of all 320 blood samples, 152 reacted
positively (47.5%).

Antibody titre
Farmno  Sample no Positive % 1/20 1/40 1/80 1/160 1/320 1/640 1/1280
1 37 16(43.2%90) 1 5 7 3
2 39 19(48.7%%) 1 7 [ 3 2
3 30 16¢53.3%90) 3 3] 5 2
4 29 15(51.7%%) 1 3 5 4 1 1
5 28 15¢53.5%0) 2 7 5 1
6 30 14(46.6%) 2 9 3
7 30 13¢43.3%90) 2 3] 4 1
8 35 17(48.5%%) 2 3 [ 4 1 1
9 29 13(44.8%) 2 3 7 1
10 33 14(42.49%) 1 3 [ 4
Total 320 152(47.5%) 5 26 62 45 10 4
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Table 2: Prevalence of T. gondii antibodies among sheep sera using two serological tests®

Positive Sero- prevalence

Negative Sero- prevalence

Test No % No %
ELISA 141 44.0 211 66.0
IHAT 152 47.5 168 535
*No. of samples examined by each test were 320
Table 3: Seroprevalence of Toxoplasma gondii in goat using IHAT
Antibody titre
farm Sample no Positive % 1/20 1/40 1/80 1/160 1/320 1/640 1/1280
1 32 21(65.6%) 2 6 9 4 -
2 30 19(63.3%) 1 5 8 3 2 -
3 28 16(57.1%) 3 8 3 2 -
4 29 17(58.6%) 6 9 1 1 -
5 35 20(57.1%) 2 5 9 3 1 -
6 29 16(55.1%0) 1 4 8 3 -
7 36 22(61.1%) 1 7 10 3 1 -
8 32 19(59.4%) 3 8 4 3 1 -
9 28 16(57.1%) 4 9 3 -
10 27 16(59.2%) 1 5 8 2 -
Total 306 182(59.4%) 8 48 78 28 10 1 -
Table 4: Prevalence of T. gondii antibodies among goat sera using different serological tests®
Positive Sero-prevalence Negative Sero- prevalence
Test No % No %
ELISA 170 55.5 136 44.5
IHAT 182 59.7 124 41.3
*No. of samples examined by each test were 306
48 5 . ’
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Fig. 1: Incidence of nfection with toxoplasmosis mn sheep using different serological tests

Also the results of the
goats

serological tests for
Out of all 306
caprine blood samples, 182 have reacted positively
(59.4%).

Examination of the 320 serum samples of sheep by
ELISA and THAT revealed that 141(44%) and 152 (47.5%)

are shown i Table 3.

11

had antibodies against 7. gondii respectively, which at
the same time was considered the percentage of mfection
(Table 2 and Fig. 1).

Results of the serological tests in goat are shown in
Table 2. Out of all 306 blood samples, 182reacted
positively (59.4%).
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Fig. 2: Incidence of infection of toxoplasmosis in goat using different serological tests

Examination of the 306 serum samples goat by ELISA
and THAT revealed that 170(55.5%) and 182(59.4%) had
antibodies against T. gondii, respectively, which at the
same time was considered the percentage of infection
(Table 4 and Fig. 2).

DISCUSSION

Diagnosis of toxoplasmosis by demonstration of
1. gondii 1n tissue 13 too much difficult. Therefore [23]
pointed out that the detection of antibody response by
serological screening of slaughtered animals appears to
be the conclusive tool for proper diagnosis concerning
toxoplasmosis public health hazard. The THAT is simple
to perform and is practical when large numbers of sera
samples are tested [24]. Enzyme linked immunosorbant
assay (ELISA) was used for confirming the results of
THAT.

ELISA of a great semsitivity, objective,
quantitative, low coast and may be automatically
adopted, but it need a refinement in the procedures and
standardization of the antigen used [25].

A serological survey using IHAT on the prevalence
of toxoplasmosis among sheep in Egypt, [26] observed
antibody titres from 1:40-1:320.

The results of the present investigation showed the
presence of antibodies against T. gondii in the tested
sheep and goat sera in different settlement of Giza
governorate, Fgypt. the highest numbers of animals
(48and78) reacted with titres of 1:40 and 1:80, respectively.
Titres of 1:320 and 1:640 were detected in little number of
armmmals only. In goats, antibody titres were more elevated,
whereas78 of seropositive goats exhlibited titres of
1:80 and 28, 10 and 1 titres of 1:160, 1:320 and 1:640,
respectively. Positive antibody titres were observed
m sheep blood sera ranged from 1:20 - 1:640 [27,28].
Also, [26] observed antibody titres in sheep against
T. gondii (THAT) ranging from 1:64 to 1:2048. In
India, [29] provided evidence that sheep and goats,
seropositively reacted for T. gondii with antibody titres

1s

12

of 1:10 to 1:2560. The relatively low antibody titres
indicated that in most cases, the mfection was chronic.

The performed serological survey( THAT) exhibited
a higher prevalence of T. gondii among sheep and
goats in the region of Giza (47.5 and 59.4%, respectively).
Seropositive sheep and goats were detected in all
investigated farms and settlements. According to [7.8].
7. gondii infection 1s widely distributed at a worldwide
scale, with meidences from 0-100% in the different
countries. In the latter,

The detection of 7. gondii antibodies using ELISA
showed that 44% of examined sheep sera and 55,5% of
goat sera were sero-positive for T. gondii using ELISA at
titer = 1/100.

Nearly the of
toxoplasmosis in sheep by ELISA were recorded by
[24] in Norway (44.3%) and by [14] in sheep from
private farm in Fayoum, Egypt (45%). Lower incidences

similar results for incidence

of toxoplasmosis obtained by ELISA were recorded
by [23] m young lambs m USA (21.3%) and [25] in
Ghana (30.5%).

The difference between the obtained results of
serological tests during the present study and those
reported by other mvestigators might be attributed to the
host-parasite relationship which depends upon the
virulence of 7. gondii strain; the immune status of the
different infected sheep, the age and management of
sheep in different localities; and the time of exposure to
infection and biology of the parasite This is agreed with
that concluded by [23] who added that the prevalence of
infection may vary strongly in some country from one
locality to another due to difference mn certam ecological
factors and breeding system in these areas.

Generally the higher infection rate among sheep with
7. gondii found m this study may be attributed to the
feeding habit of sheep which usually graze short grasses
and lick soil around them thus are liable to contract the
infection with T. gondii cocysts. Moreover, stray cats
may easily enter to the environment of sheep. This agreed
with that obtained by [10, 23, 30].
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The observed high seroprevalence of T. gondii in
sheep and goats 15 an evidence for environmental
contamination with mfective oocysts however the wild
felids play a more essential role in the epidemiology of
toxoplasmosis rather than domestic cats [31].

It could be concluded that the seropositive sheep
and goats were harboring 7.gondii tissue cysts, which 1s
the main source of human infection. Therefore, such
animals could be an important source of transmission
of the infection to men, through consumption of
incompletely cooked meat. Also in the acute stage of the
disease those animals shed T. gondii tachyzoites in all
body fluids, mcluding milk. Similar views have expressed
by [32]. The last author proved the release of tachyzoites
m the milk of naturally mfected goats. Toxoplasmosis
m goats 1s more extensively studied because of its
mnportance for human health, as the consumption of
goat milk.

REFERENCES

1. Frenkel, TK., I.P. Dubey and N.I. Miller, 1970.
Toxoplasma gondii in cats: Fecal stages identified as
coccidian oocysts. Science, 167: 893-896.

Pepin, M., P. Russo and P. Pardon, 1997. Public
health hazards from small Ruminant meat products in
Europe. Scientific and Technical Review of the Office
International des Epizooties, 16: 415:425.

Blewett, D.A. and A.J. Trees, 1987. The epidemiology
of ovine toxoplasmosis with special respect to
control. Br. Vet. J., 143: 128-135.

Smith, JL., 1991. Food bome toxoplasmosis.
J. Food Safety, 12: 1757,

Smith, TL., 1993. Documented outbreaks of
toxoplasmosis. Transmission of Toxeplasma gondii
to humans. J. Food Protec., 56: 630-639.

Chiari, C.A., W.8. Lima, CMF. Antures and
ID. Lima, 1987. Sero-epidemiologia da toxoplasmose
caprina em Mimnas Gerais,Brasil. Arquivo Brasilemro de
Medicina Veterinaria e Zootecnia, 39: 587-609.
Dubey, I.P. and C P. Beattie, 1988. Toxoplasmosis of
animals and man. CRC Press,Boca Rator, Florida,
pPp: 61-80.

Tenter, A M., AR. Heckeroth and L. M. Weis, 2000.
Toxoplasma gondii: From animals to humans. Tntl. T.
Parasitol., 30: 1217-1258.

Michael, S.A. and A H. El-Rafaii, 1977. Incidence of
Toxoplasma antibodies among sheep suffering from
abortion in Egypt. Proceeding of the 82 International
conference for advancement of parasitology, Sydney,
Australia.

13

10.

11.

12.

13.

14.

15.

16.

17.

18.

13.

20.

21.

22.

2 09-14, 2009

El-Menyawy, S.M., 1987: Some studies on ovine
toxoplasmosis  under Egyptian envirommental
conditions. Ph. D. Thesis, Faculty of Veterinary
Medicine, Cairo University, Egypt.

El-Ghaysh, A.A. and MM. Mansour, 1994
Detection of antibodies to Tovoplasma gondii in
Egyptian sheep-herd using modern serological
techniques. J. Egyptian. Assoc. Immunol.., 1: 117-121.
Ibrahim, B.B., MM. Salama, NI. Gawish and
F.M. Haridy, 1997. Serological and histopathological
studies on 7. gondii among the workers and
slaughtered animals in Tanta abattoir, Gharbia
governorate. J. Egyptian Soc. Parasitol., 27: 273-278.
Aal, A A and AMA. Barakat, 2000. Detection of
Toxoplasma gondii antibody in sheep. J. Egyptian
Vet. Med. Assoc., 60 29-32.

Kandil, O.M. and H A Abou-Zeina, 2000. Incidence
of Toxoplasma gondii as obtained by ELISA and its
impact on some hormonal changes among sheep and
goats. I. Egyptian Vet. Med. Assoc., 60: 7-14.
Dubey, I.P. and C.P. Beattie, 1988. Toxoplasmosis of
animals and man. Bocan Raton, FL: CRC Press.
Remingtor, J.S. and G. Desmonts, 1990
Toxoplasmosis. In: Infectious diseases of the fetus
and newborn infant, 3rd Edn. Remington I.S. and I.O.
Klein (Ed.). Pluladelplia: WB Saunders, pp: 89-195.
Toss, AW.L., 1992, Diagnosis. In: Ho-Yen DO, Toss
AWL, (ED.). Human toxoplasmosis. Oxford: Oxford
University Press, pp: 79-118.

Hashemi-Fesharki, R.
Toxoplasma gondii n cattle, sheep and goats in Iran.
Vet. Parasitol., 61: 1-3.

Hove, T., P. Lind and S. Mukaratirwa, 2005.
Seroprevalence of Toxoplasma gondii infection in

. 1996. Seroprevalence of

goats and sheep in Zimbabwe. Onderstepoort J. Vet.
Res., 72: 267-272.

Waltman, W.D., DW. Dreesen, D.M. Prickett,
IL. Blue and D.G. Oliver, 1984. Enzyme-linked
assay for the of
toxoplasmosis m swine: mterpreting assay results
and comparing with other serologic tests. American
I. Vet. Res., 45: 1719-1725.

Johnson, M.A., P.J. Mc Denald and H.S. Neoh, 1979.
Kinetics of the growth of Toxoplasma gondii
(RH strain) in mice. Intl. J. Parasitol., 9: 55-56.
Camargo, ME., AW. Ferreira, JR. Mineo, C.K.
Takiguti and O.S. Nakahara, 1978. Immunoglobulin M
enzyme-linked immunosorbentassays and defined
toxoplasmosis serolological patterns. Infection and
Immunity, 21: 35-38.

immunosorbant detection



23.

24

25.

26.

27

Global Veterinaria, 3 (1):

Malik, M.A., DW. Dreesen and A. Cruz, 1990.
Toxoplasmosis in sheep m north Eastern Umnited
States. J. Am. Vet. Med. Assoc., 196: 263-265.
Kostova, T., M. Halacheva, V. Marinova and
G. Filipova, 1999. Studies on the presence of
antibodies against Toxoplasma gondii in dogs and
the role of cats in the distribution of toxoplasmosis.
Bulgarian J. Vet. Med., 2: 191-196.

Dubey, J.P., P. Thulliez, R M. Weigel, D.C. Andrew,
P. Lind and E.C. Powell, 1995. Sensitivity and
specificity of various serological tests for detection
of Toxoplasma gondii infection in naturally infected
sows. American J. Vet. Res., 56: 1030-1036.

Abd Ll-Rahman, M.S., A M. Nassar, ].A. Fagar,
AH. Gerges, A.A. Aal and KN. Nattias, 1996.
Serological mvestigation on ovine toxoplasmosis in
Egypt Vet. Med. 1., (Giza), 44: 521-528.

Gorecki, M.T., [. Andrzejewska and R. Steppa, 2005.
Prevalence of Toxoplasma gondii in sheep and goats.
Medycyna Weterynaryjna, 61: 98-99.

14

28.

29.

30.

31.

32.

09-14, 2009

Sevgili, M., C. Babur, 5. Nalbantoglu, G. Karas and
Z. Vatansever, 2005. Detection of seropositivity for
Toxoplasma gondii in sheep in Sanlyurfa province.
Turkash J. Vet. Amimal Sci., 29: 107-111.

Mirdha, BR., I.C. Samantaray and A. Pandey, 1999.
Seropositivity of Toroplasma gondii in domestic
ammals. Indian J. Public Health, 43(2): 91-92.
Lunden, A., A. Nasholm and A. Uggla, 1994. Long-
term study of Toxoplasma gondii mfection in a
Swedish sheep flock. Acta Veterinaria Scandinavia.,
35 273-281.

Chiari, C.A. and D.P. Neves, 1984. Toxoplasmose
humana adquirida atraves da ingestac de leite
de cabra. Memdrias do Institute Oswaldo Cruz,
79: 337-340.

Dubey, I.P., 1994. Toxoplasmosis. J. American Vet.
Med. Assoc., 205: 1593-1597.

(Received: 25/09/2008; Accepted: 8/11/2008)



