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ABSTRACT Toxoplasmosis is an important zoonotic disease caused by the intracellular protozoan parasite Toxoplasma 
gondii, the disease relevant to both veterinary and human medicine. This study was designed to evaluate 

screening, confirmative and reference tests used for diagnosis of toxoplasma infection in goats. One hundred ninety three 
female goats of local breed in different status and age groups were randomly selected from five herds in Diyala province. 
These included 139 pregnant goats, 42 non pregnant and 14 aborted goats. Serum samples were collected and tests by 
latex agglutination test (LAT), enzyme linked immunosorbent assay (ELISA) and indirect fluorescent antibody test (IFAT). 
Results: Higher percentage was recorded in aborted goats using three tests showed the LAT (41.66%), ELISA (25%) and 
IFAT (33.33%). While lower percentage was recorded in the pregnant goats by ELISA (10.79%) and IFAT (9.35%), both tests 
were similarly reacted in non pregnant goats. Conclusion: High correlation was observed between results of ELISA and IFAT 
in diagnosis of toxoplasmosis in goats.

Introduction
Toxoplasmosis is an important zoonotic disease caused by 
the intracellular protozoan parasite Toxoplasma gondii. The 
disease is relevant to both Veterinary and Human Medicine 
(Bisson et al., 2000; Hill et al., 2005; Abu-Dalbou et al. 2010). 
The organism has a worldwide distribution and is a major 
cause of infertility, stillbirth, and abortion in animals and man 
(Aspinall et al., 2002; Dubey and Lindsay 2006; Dubey and 
Jones, 2008; OIE 2008). The positive diagnosis of toxoplas-
mosis requires isolation of the organism from the placenta or 
fetal organs (brain, lung or muscle). The preferred diagnos-
tic procedure is to identify T. gondii antibodies in fetal fluid 
or pre suckling blood of newborn or infected animal (Tenter 
et al., 2000). Numerous serologic procedures are available 
for detection of humoral antibodies, including Sabin Feld-
man dye test, indirect heamagglutination test, direct ag-
glutination test, latex agglutination test, indirect fluorescent 
antibody test, complement fixation test, and enzyme-linked 
immunosorbent assay (Al-Sim’ani, 2000). In Iraq, the toxo-
plasmosis was reported in different animal species with differ-
ent percentages in northern, middle and southern provinces 
(Al-Sim’ani, 2000; AL-Husseiny; 2009; Khadi et al., 2009; 
Abou-Zeid et al. 2010). This study was designed to evaluate 
screening, confirmative and reference tests used for diagno-
sis of toxoplasma infection in local breed goats. 

Materials and Methods
Blood samples were obtained from 193 female goats of local 
breed in different status and age groups, the animals were 
randomly selected from five herds in different regions of 
Diyala province (Table I). The samples were kept in cooling 
transport and sent to the laboratory, sera were separated, 
allotted in eppendorf tubes (0.5-1 ml each) and stored at 
-20ºC until used. Three serological tests were used for de-
tection of toxoplasma antibodies of animals, these included, 
Latex agglutination test (LAT- Plasmatic Laboratory products 
-UK); Enzyme linked immunosorbent assay (ELISA-IgG- a 
commercial kit product of the European veterinary labora-
tories (IDEXX), Switzerland origin)) and Indirect fluorescent 
antibody test (IFAT- a commercial kit product of the VMRD in 
USA). These tests were performed according to the manufac-
turer’s instructions. Data were analyzed by one way Analysis 
of Variance (ANOVA) continued with Least Significant Differ-
ence (LSD) and p>0.05 was considered to be significant.

Table I: Number of tested animals in different herds and 

pregnancy status of Diyala province

Herds Pregnant Non Pregnant Aborted Total

Ι 14 13 4 31

Π 17 9 0 26

ΠI 33 3 1 37

IV 30 5 0 35

V 45 12 7 64

Total 139 42 12 193

Results 
The results of this study showed the overall of latex agglu-
tination test was 34.72% of the total tested animals. High-
er percentage (41.66%) was recorded in aborted goats, 
followed by pregnant (36.69%) and non pregnant goats 
(26.19%). There was a significant difference (P<0.05) be-
tween different animals pregnancy status. Enzyme linked im-
munosorbent assay displayed overall percentage of 12.44% 
in all tested animals. Higher percentage (25%) was recorded 
in aborted goats, followed by non pregnant (14.28 %) and 
pregnant (10.79%). There was no significant difference be-
tween animals’ pregnancy groups. The overall percentage of 
toxoplasmosis displayed by indirect fluorescent antibody test 
was 11.92%. Higher percentage (33.33%) was recorded in an 
aborted goats and lower percentage (9.35%) was recorded 
in pregnant goats, while a percent of (14.28%) was displayed 
in non pregnant goats. There is no significant difference be-
tween animals’ pregnancy groups (Table II).

Regarding age of animals group, the LAT showed revealed 
lower percentages 15.55% and 29.62% in the age groups of 
less than one year and 1-2 years respectively .While, higher 
percentages ranging of 40 to 47.82% were recorded in 3-6 
years age groups. The results of ELISA and IFAT showed high-
est percentages in the age group of 3-4 years old (Table III). 
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Table II: Positive cases Toxoplasmosis detected by LAT, 
ELISA and IFAT 

Animal 
status

NO of 
tested 
animals

Positive Diagnostic Tests

LAT* ELISA** IFAT***

Pregnant 139 51(36.69%) 15 
(10.79%) 13 (9.35%)

Non-
pregnant 42 11(26.19%) 6 (14.28 

% )
6 (14.28 
% )

Aborted 12 5(41.66%) a 3(25%) 4(33.33%)

Total 193 67(34.72%) 24 
(12.44%)

23 
(11.92%)

*X²=1.84, P=0.398, DF=2; **X²= 2.21, P=0.33, DF=2; 
***X²=6.33, P=0.042, DF=2

Table III: Positive cases in different age groups

Age group NO. LAT ELISA IFAT

Up to 1 year 45 7(15.55%) 2(4.44%) 2(4.44%)

1-2 year 27 8(29.62%) 3(11.11%) 3(11.11%)

2-3 year 22 9(40.9%) 3(13.63%) 3(13. 63%)

3-4 year 25 11(44%) 7(28%)a 7(28%)a

4-5 year 30 12(40%) 5(16.66% ) 4(13.33%)

5-6 year 23 11(47.82%)a 4(17.39% ) 4(17.39%)

More than 6 
years 21 9(42.85%) 0 0

Total 193 67(34.72%) 24(12.44%) 23(11.92%)

Discussion
The overall percentage displayed by LAT (34.72%) in this 
study was higher than those reported in previous study (Al-
Sim’ani, 2000), while lower than those recorded in the previ-
ous studies (AL-Husseiny, 2009; Abou-Zeid et al., 2010). ELI-
SA revealed 25% of aborted goats, this result was similar to 
those recorded by Abd-Al Hameed (2007), while the overall 
percentage (12.44%) was lower than those reported previ-

ously (Waltner-Toews et al., 1991; Hamidinejat et al., 2008 
AL-Husseiny, 2009; Khadi et al., 2009) in different countries. 
IFAT displayed higher percentage in aborted goats (33.33%), 
similar findings were confirmed previously (Ahmed et al., 
2008; Abid, 2010). 

However, the cumulative percentage (11.92%) recorded by 
this test was lower than those observed in the previous stud-
ies (Bisson et al. 2000; Karaca et al., 2007; Prelezov et al., 
2008), and higher than those reported (Nieto and Melendez, 
1998; Sharma et al., 2003), although it was in accordance 
with those recorded (Masala et al., 2003). The higher per-
centage recorded in aborted goats by the three tests may be 
attributed to that, immunity in females can be broken down 
due to various factors example, nutrition, age, pregnancy 
and environment. The results of the diverse age groups were 
similar to those observed (Ramzan et al., 2009; Tasawar et al., 
2011), in different world countries. Similar and diverse results 
were reported in Iraq in different animal species, ages and 
regions (AL-Husseiny, 2009; Abid, 2010). due to higher or 
lower degree of environmental contamination with cat fecal 
oocysts in different locations and /or different cut –off points 
in the serological tests used, initial serum dilution, virulence 
and type of T. gondii strains used in the antigen preparation, 
the immune status of the host, time of exposure, climatic 
conditions, difference in management methods and species 
susceptibility of investigated animals in different locations 
(Bisson et al., 2000). 

Comparing the results of the three tests revealed that the 
overall percentage of LAT was higher than those of ELISA 
and IFAT. This may ascribed to LAT detects non specific 
antibodies, in addition to both IgM and IgG antibodies in 
animals experienced toxoplasmosis, whereas ELISA and IFAT 
are specific for detection of only IgG antibodies. Therefore, 
both tests do not detect the initial antibody response early 
infection, as well as infections during incubation periods and 
acutely infected cases. However, ELISA is usually used for 
confirming the results of LAT, as this test is more specific and 
sensitive for detecting ovine and caprine toxoplasmosis than 
LAT (Abd-Al Hameed, 2007; Karaca et al., 2007; Prelezov 
et al., 2008). Otherwise the correlation between the results 
of ELISA and IFAT has been observed (O’Donoghue et al., 
1987; El-Ghaysh and Mansour, 1994; Karaca et al., 2007) in 
different serological surveys on toxoplasmosis. In conclusion, 
high correlation was observed between results of ELISA and 
IFAT in diagnosis of toxoplasmosis in goats.

REFERENCE 1. Abd-Al Hameed AS (2007). Seroepidemiological study on ovine toxoplasmosis in Baghdad and Diyala provinces. MSc thesis. College of 
Veterinary Medicine University of Baghdad, Iraq, (In Arabic). | 2. Abid FK (2010). Seroprevalence of Toxoplasmosis in Aborted Sheep and Goats 

in AL-Ramadi City. MSc. Thesis College of Veterinary Medicine University of Baghdad, Iraq. | 3. Abou Zeid NZ, Amer HA, Barakat TM, Selim AM, El-Balkemey FA 
(2010). Toxoplasmosis in Naturally and Experimentally Infected Goats. Journal of American Science, 6(11):122-129. | 4. Abu-Dalbou MA, Mustafa M, Ababneh N, 
Giadinis D, Shawkat QL (2010). Ovine and Caprine Toxoplasmosis (Toxoplasma gondii). Iranian Journal of Veterinary Science and Technology, 2(6):61-67. | 5. Ahmed 
YF, Sokkar, SM, Desouky HM, Soror AH (2008). Abortion due to Toxoplasmosis in Small Ruminants. Global Veterinaria, 2(6): 337-342. | 6. AL-Husseiny SH (2009). An 
investigation of sheep toxoplasmosis in Basrah Province/ Iraq. MSc. Thesis – College of Veterinary Medicine – University of Basrah – Iraq. | 7. Al-Sim'ani RGG (2000). 
Study of detection and diagnosis of toxoplasmosis in the center of Nineveh governorate. MSc. Thesis- College of Veterinary Medicine University of Mosul, Mosul, 
Iraq. (In Arabic). | 8. Aspinall TV, Marlee D, Hyde JE, Sims PF (2002). Prevalence of Toxoplasma gondii in commercial meat products as monitored by polymerase chain 
reaction-food for thought. International Journal of Parasitology, 32:1193–1199. | 9. Bisson A, Maley S, Rubaire-Akiiki CM, Watling JM (2000). The seroprevalence of 
antibodies to Toxoplasma gondii in domestic goats in Uganda. Acta Tropica, 76: 33-38. | 10. Dubey JP, Jones JL (2008). Toxoplasma gondii infection in humans and 
animals in the United States. Int. J. Parasitol 38: 1257–1278. | 11. Dubey JP, Lindsay DS (2006). Neosporosis, toxoplasmosis and sarcocystosis in ruminant. Vet. Clin. 
north Amer. Food practice 22(3):645-671. | 12. El-Ghaysh AA, Mansour MM (1994). Detection of antibodies to Toxoplasma gondii in an Egyptian sheep-herd using 
modern serological techniques. J. Egypt. Assoc. Immunol., 1, 117–121. | 13. Hamidinejat H, Goraninejad S, Ghorbanpoor M, Nabavi L, Akbarnejad F (2008). Role of 
Toxoplasma gondii in abortion of ewes in Ahvaz (Southern-West Iran). Bull. Vet. Instit. Pulawy, 52: 369-371. | 14. Hill DE, Chirukandoth S, Dubey JP (2005). Biology 
and epidemiology of Toxoplasma gondii in man and animals. Animal Health Research Reviews, 6: 41-61. | 15. Karaca M, Babur C, Celebi B, Akkan HA, Tutuncu M, 
Keles I, Uslu BA, Kilic S (2007). Investigation on the Seroprevalence of Toxoplasmosis, Listeriosis and Brucellosis in Goats living in the region of Van, Turkey. Yyu Vet. 
Fak Derg., 18: 45–49. | 16. Khadi JA, Thamer MK, Al-Amin AT (2009). Prevalence of antibodies to Toxoplasma gondii in aborted ewes in south of Iraq. Iraqi J. Vet. Sci., 
23(Suppl. 1): 199-201. | 17. Masala G, Porcu R, Madau L, Tanda A, Ibba B, Satta G, Tola S (2003). Survey of ovine and caprine toxoplasmosis by IFAT and PCR assays 
in Sardinia., Italy. Vet. Parasitol., 117(1-2): 15-21. | 18. Nieto SO, Melendez RD (1998). Seroprevalence of Toxoplasma gondii in goats from arid zones of Venezuela. 
J. Parasitol., 84: 190-191. | 19. O'Donoghue PJ, Riley MJ, Clarke JF (1987). Serological survey for Toxoplasma gondii infection in sheep. Aust. Vet. J., 64:40-50. | 20. 
OIE. (2008). Manual of Diagnostic Tests and Vaccines for Terrestrial Animals. Toxoplasmosis 6thEd. Chapter 2. PP: 1284-1293. | 21. Prelezov P, Koinarski V, Georgieva 
D (2008). Seroprevalence of infection among sheep and goats in the Stara Zagora region. Bulg. J. Vet. Med., 11(2): 113-119. | 22. Ramzan M, Akhtar M, Muhammad 
F, Hussain I, Hiszczyńska-Sawicka E, Haq A, Mahmood M, Hafeez M (2009). Seroprevalence of Toxoplasma gondii in sheep and goats in Rahim Yar Khan (Punjab), 
Pakistan. Tropical Animal Health and Production, 41: 1225-1229. | 23. Sharma SP, Baipoledi EK, Nyange JF, Tlagae L ( 2003). Isolation of Toxoplasma gondii from goats 
with history of reproductive disorders and the prevalence of Toxoplasma and chlamydial antibodies. Onderstepoort Journal of Veterinary Research, 70: 65–68. | 24. 
Tasawar Z, Hussain ML, Hanif M, Sikandar SH (2011). Seroprevalence of Toxoplasma gondii in Domestic Goats in Multan, Punjab, Pakistan. Pak. j. life soc. Sci., 9(1): 
24-27. | 25. Tenter AM, Heckerotg AR, Weiss LM (2000). Toxoplasma gondii animals to humans. Int. J. Parasitol. 30:1217-1258. | 26. Waltner-Toews D, Mondesire R, 
Menzies P (1991). The seroprevalence of Toxoplasma gondii in Ontario sheep flocks. Canadian Veterinary Journal, 32: 734–737.   | 


