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ABSTRACT

Neospora spp. are an obligate intracellular protozoan parasite and are recognized as a major
cause of abortion in farm animals. Epidemiological and field studies concerning Neospora spp are
very much dependent on serclogy. The objective of the present study was to determine the
seroprevalence of Neospora spp. in Arabian horses used for sporting and showing purposes in
Riyvadh city, Saudi Arabia. In total, 163 serum samples from physically healthy horses were
analyzed for anti-Neospora antibodies using the Neospora Modified Agglutination Test (N-MAT).
Antibodies to Neospora spp were 39 (23.9%) of the 163 horses with 1:40 serum dilution, where 1:80
serum dilution was applied as significant cut off dilution and the serum positivity was reduced to
28 (17.1%) of the 163 horses. The differences in age and horse sex were not statistically significant
(p=<0.05). However, this study 1s the first seroprevalence study to determine Neospora spp antibodies
by a Neoaspora Modified Agglutination Test (IN-MAT) in horses from arid areas in Saudi Arabia.
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INTRODUCTION

Neospora spp. 1s protozoan parasite and have been identified in a wide range of animal species
in particular farm animals such as cattle, sheep, goats, dogs and horses farm, being associated with
neonatal mortality and abortion in these animals (Dubey ef al., 2003, 2007). In horses, Neospora
cantnum or Neospora hughesi can be cause neurological diseases called Equine Protozoal
Myeloencephalitis (EFM) (Marsh et al., 1998, Vardeleon ef al., 2001). The clinical signs have been
recognized for more than three decades (Beech and Dodd, 1974) and include ataxia, abnormal gait,
difficulty ingesting, paralysis of muscles of the eyves, face or mouth and loss of sensation along the
horse’s face, neck and body (MacKay, 1997). Antibody to N. caninum and N, hughest in horse
populations were reported in many parts of the world such as in North America, with prevalence
{2-31%) (Cheadle et al., 1999; Dubey ef al., 1999, 2003), 2.5-15% in South America (Hoane et al.,
2006), 1-28% in Europe (Pitel ef «l., 2001; Ciaramella et al., 2004; Jakubek et al., 2006;
Bartova et al., 2010), 2% in New Zealand (Vardeleon et al., 2001) and South Korea (Gupta ef al,,
2002).
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In Saudi Arabia, the No. of horses according to estimates of the Saudi Ministry of Agriculture
in 2011 were more than 45,000 horse and more than 300 horse were imported per year
from USA and some European countries under restricted import regulations (Ministry of
Agriculture in Saudi Arabia, 2011). Although, there is lack of information about the prevalence of
Neospora spp infection in horses in Saudi Arabia. Therefore, this study was carried out to determine
the seroprevalence of such infection in Arabian horses from Riyadh city Saudi Arabia using

Neospora Modified Agglutination Test (IN-MAT).

MATERIALS AND METHODS

Blood collection and preparation: From September 2012 to March 2013, blood samples were
collected from 163 physically healthy adult horses for sporting purposes from Riyadh city,
Saudi Arabia. Bleod samples (5-10 mL) were collected from the jugular vein of each horse in
vacuum tubes without anticoagulant. The blood samples were transported to the laboratory of
Parasitology, Department of Biclogical Sciences, Faculty of Science and Humanities, Shaqra
University. After clotting, samples were centrifuged at 3000 rpm for 10-15 min, serum was decanted
and stored at 20°C until assayed for the antibodies to Neospora spp.

Serological test for Neospora spp: Sera obtained was stored at 20°C and subsequently thawed
at 35°C immediately before testing. For detection of antibodies to Neospora spp., sera were initially
screened at 1:40 and 1:80 dilutions using Neospora Agglutination Test (NAT), as described by
Packham et al. (1998). Sera were double diluted from 1:10-:80 with phosphate-buffered saline
containing 0.2 M 2-mercaptoethanol and 50 pL of each dilution was put in a well of 96 U-bottom
microtiter plates. Then 50 plL of 3.5x107 mL™! suspension of tachyzoites of the NC-1 strain
of N. caninum resuspended in alkaline buffer (7.02 g of NaCl, 3.09 g of H.BO., 24 mL of 1N
NaOH, 4 g of horse serum [HS] albumin [fraction V], 50 mg of eosin Y, dH20 to 1 L, 0.1% sodium
azide as a preservative; pH 8.7) were added to each serum dilution of samples as well as positive
and negative controls. The wells were then mixed thoroughly by pipetting them up and down
several times, covered and incubated overnight at 37°C with 5% CQ,. A cut-off titer of 1:80 was
considered as significant for the presence of antibodies according to Packham et al. (1998) and
Pitel et al {(2001). Reactions were considered positive when the tachyzoites were spread on the
entire bottom of the well of the micro titer plate and those showing button formation were
considered negative,

Age estimation of horses: In this study, horses were divided in 4 age groups (=2, 3-b, 6-8
and = 9 years) based on their dentition. In younger horses (0<2years), it was possible to make a
good estimate from the number of baby and adult teeth that have erupted or emerged from the
gum. Further, the baby teeth are smaller and whiter with a rounded gum line. In horses from 3-5
yvears old, there are two adult incisors in wear in the centre of the jaw flanked by baby teeth
{Richardson et al., 1995). The dental star appears in horses sequentially in more lateral teeth at
6, 7 and 8 years old (Pasca et al., 2006). The length of the groove of Galwayne was the indicator
which was used to estimate age greater than 9 years, (Muylle ef al., 1998; Pasca et al., 2008). In
the present study, it was difficult to estimate the age of older horses (<12) because the cups had
disappeared from all the lower incisors (Richardson ef al., 1994; Muylle et @l.,1998). The age
groupings used in this study reduced any errors that variable dentition imposed on the judgment
of age.
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Tahble 1: Prevalence of serum antibodies to Weoespora spp in arabian horses from Riyadh city, Saudi Arahia

Distribution of specific antibody titres to Neospora spp positive reaction

Age group No. of horses 1:40 (%) 1:80 (%)
<2 36 11 (28.2%) 9 (25%)
3-5 41 14 (34.1%) 9(21.9%)
6-8 29 4¢13.8%) 3¢10.3%)
=9 57 10 (17.5%) 7(12.3%)
Total 163 39 (23.9%) 28(17.1%)

Table 2: Distribution of NAT titres according to the horse gender

Distribution of specific antibody titres to Neospora spp. positive reaction

Horse gender Noof horses No. of positive samples 1:40 (%) 1:80 (%)

Male 67 18 (26.8%) 18 (26.8%) 13 (19.4%)
Mare 96 21(21.8%) 21¢21.8%) 15 (15.6%)
Total 163 39 (23.9%) 39 (23.9%) 28 (17.1%)

Statistical analysis: Data analyses were performed using the SPSS software (Statistical Package
for Social Seciences, version 16.0, [2008] for Windows, Sydney, Australia). The Chi square test
was applied to compare the rates of seropositivity between the age and the sex of the horses. Statistical
significance in this study was defined as p<0.05.

RESULTS

Antibodies to Neospora spp were found 1n 39 (23.9%) of the 163 horses of all ages (Table 1).
Also, 39 out of 163 (23.9%) horses, reacted positively for Neospora spp antibodies with 1:40 serum
dilution, where 1:80 serum dilution was applied as significant cut off dilution and the serum
positivity was reduced to 28 (17.1%) of the 163 horses. Prevalences in mares were similar to those
in males, the mares showed a seropositivity of 21( 21.8%) while the seropositivity for males was
18 (26.8%). These values indicated that there is not any association between the presence of
antibodies to Neospora spp. and the sex of the horses (Table 2). The differences in age and horse
sex were not statistically significant (p<0.05).

DISCUSSION

This is the first Neospora spp seroprevalence study on horses in Saudi Arabia using;
Neospora maodified agglutination test (N-MAT); however, these results can only be compared with
those obtained in other countries in the same geographic area. In Turkey and Iran, it was found
that 24 and 28% of horses had Neospora antibodies in [FAT and cELISA tests (Bartova ef al., 2010;
Yagoob, 2012), respectively. In other countries such as the Czech Republic and Italy, it was found
that 9.3 28% of horses had Neospora spp. antibodies by Indirect Fluorescent Antibody Test (IFAT)
Kilbas et al. (2008); Ciaramella et al. (2004), respectively. In South Korea, 2% of horses reacted
positively for Neospora spp Gupta ef al. (2002), In the United States, antibodies to N. caninum were
found to be (8-12%) horses in IFAT and 21-31% in agglutination (Cheadle et al., 1999; McDole and
Gray, 2002 and Dubey et al., 2003). The variation of the results may be due to the sample sizes of
the different studies and also to the different methodologies used.

In the previous studies, there is a lack of sensitivity and specificity of the serological methods
used to detect Neospora spp For example, Packham et al. (1998) compared the sensitivity and
specificity of ELISA with modified direct agglutination test (IN-MAT) and (IFAT) to detect antibodies
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against N. caninum in cattle sera. The N-MAT had superior sensitivity (100) and specificity (97%)
compared with ELISA (74 and 94%, respectively) and had a higher sensitivity but lower specificity
than the TFAT (98 and 99%, respectively). Hoane et al. (2005) were used recombinant antigen
(rNhSAGL) to detect N, caninum and N. hughesi antibodies in horse serum. In their work, the
ELISA results showed the highest sensitivity and specaficity at 94.4 and 95.0%, respectively. These
results suggested that rINhSAG1 recombinant antigens can be used as gold promise for
serodiagnosis of N. cantnum and N. hughest infection in horse serum.

While the Neospora spp. can cause reproductive and neurolegical diseases in horses (Daft et al.,
1997; Hammr et al., 1998; Pitel et al., 2003; Hoane ef al., 2006) but the horses in the current study
were physically normal and there was no history of abortion or neurological diseases. Also, the
sample size was a bit small to draw any clinical conclusion compared with previous studies.

CONCLUSION

The results of the present study confirm the presence of Neospora spp. antibodies in Arabian
horses from Saudi Arabia. The impact of neosporosis on horse farms and production, due to clinical
neosporosis and potential risk factors of its transmission to other animals in Saudi Arabia, needs
further investigations.

ACKNOWLEDGMENTS

Authors are grateful to the Deanship of Scientific Research, Shaqra University. Also, we would
like to thank all horse owners for their consent to collect blood samples and the Staff Members of
the Department of Biological Sciences, Faculty of Science, Shaqra University for their kind
technical support during this investigation.

REFERENCES

Bartova, E., K. Sedlak, M. Syrova and I. Literak, 2010. Neospora spp. and Toxoplasma gondii
antibodies in horses in the Czech Republic. Parasitol. Res., 107: 783-785,

Beech, J. and D.C. D odd, 1974. Toxoplasma-like encephalomyelitis in the horse. Vet. Pathol.,
11: 87-96.

Cheadle, M.A., D.5. Lindsay, 5. Rowe, C.C. Dykstra and M.A. Williams et @l., 1999, Frevalence of
antibodies to Neospora sp. in horses from Alabama and characterisation of an isolate recovered
from a naturally infected horse [corrected]. Int. J. Parasitol., 29: 1537-1544,

Ciaramella, P., M. Corona, L. Cortese, ID. Piantedosi, D. Santoro, A. D1 Loria and R. Rigato, 2004,
Seroprevalence of Neospora spp. in asymptomatic horses in Italy. Vet. Parasitol., 123: 11-15.

Daft, B.M., B.C. Barr, N. Collins and K. Sverlow, 1997. Neospora encephalomyelitis and
polyradiculoneuritis in an aged mare with Cushing's disease. Equine. Vet. J., 29: 240-243,

Dubey, J.P., 5. Romand, P. Thulliez, O.C. Kwok, S.IK. Shen and H.R. Gamble, 1999, Prevalence
of antibodies to Neospora caninum in horses in North America. J. Parasitol., 85: 968-969,

Dubey, J.P., 2003. Rewview of Neospora cantnrum and neosporosis in animals. Korean
J. Parasitel., 41: 1-16.

Dubey, J.P., S.M. Mitchell, J.KK. Morrow, J.C. Rhyan and L.M. Stewart ef al., 2003. Prevalence of
antibodies to Neospora caninum, Sarcocystis neurona and Toxoplasma gondit in wild horses
from ecentral wyoming. J. Parasitol., 89: 716-720.

Dubey, J.P., G. Schares and L.M. Ortega-Mora, 2007. Epidemiology and control of Neosporosis and
Neaspora caninum. Clin, Microbiol. Rev., 20: 323-367.

14



Fes. J. Parasttol., 9 (1): 11-15, 2014

Cupta, G.D., J. Lakritz, J.H. Kim, D.Y. Kim, J K. Kim and A .E. Marsh, 2002, Seroprevalence of
Neospora, Toxoplasma gondii and Sarcocystis neurona antibodies in horses from Jeju Island,
South Korea. Vet. Parasitol., 106: 193-201.

Hamir, AN., S.J. Tornquist, T.C. Gerros, M.J. Topper and J.P. Dubey, 1998, Neospora cantnum-
associated equine protozoal myeloencephalitis. Vet. Parasitol., 79: 269-274,

Hoane, J.5., M.R. Yeargan, S. Stamper, W.J. Saville, J. K. Morrow, .S, Lindsay and [D.K. Howe,
2005, Recombinant NhSAG1 ELISA: A sensitive and specific assay for detecting antibodies
against Neospora hughest in equine serum. J. Parasitol., 91: 446-452,

Hoane, J.5., 5 M. Gennari, J.P. Dubey, M.GG. Ribeiro and A.S. Borges ef al., 2006, Prevalence of
Sarcocystis neurona and Neospora spp. infection in horses from Brazil based on presence of
serum antibodies to parasite surface antigen. Vet. Parasitol., 136: 155-159.

Jakubek, K.B., A. Lunden and A. Uggla, 2008. Seroprevalences of Toxoplasma gondii and
Neaspora sp. infections in Swedish horses. Vet. Parasitol., 138: 194-199.

Kilbas, 7Z.G., K. Adanir and H. Avcioglu, 2008, Seroprevalence of Neospora caninum in racehorses
in Ankara, Turkey. Acta Parasitologica, 53: 315-316.

MacKay, R.J., 1997, Equine proteozoal myeloencephalitis. Vet. Clin. North Am. Equine Pract.,
13: 79-96.

Marsh, A.E., B.C. Barr, A.E. Packham and P.A. Conrad, 1998, Description of a new Neospora
species (Protozoa: Apicomplexa: Sarcocystidae). J. Parasitol., 84: 983-991.

McDele, M.G. and J.M. Gay, 2002, Seroprevalence of antibodies against Neospora caninum in
diagnostic equine serum samples and their possible association with fetal loss. Vet. Parasitol.,
105: 257-260.

Ministry of Agriculture in Saudi Arabia, 2011. Agriculture statistical vear book No. 25,
Ministry of Agriculture, Kingdom of Saudi Arabia, pp: 212-243.

Muylle, S., P. Simoens, H. Lauwers and (. van Loon, 1998, Ageing Arab horses by their dentition.
Vet. Rec., 142: 659-662.

Packham, A.E., KW. Sverlow, P.A. Conrad, E.F. Leomis and J.D. Rowe ef al., 1998. Modified
agglutination test for Neospora caninum: Development, optimization and comparisen to the
indirect fluorescent-antibody test and enzyme-linked immunosorbent assay. Clin. Diagn. Lab.
Immunol., 5: 467-473,

Pasca, ., R. Morar, D. Pusta, A. Cimpean and O. Daboczi, 2006, Estimation of equine age function
of dentition. Buletinul USAMV-CN, 63/2006, University of Agricultural Sciences and
Veterinary Medicine, Cluj-Napoca, Romania, pp: 445, http:/fjournals usamveluj roAndex.php/
veterinary/article/download/2566/2496.

Pitel, P.H., S. Pronost, S. Romand, P. Thulliez, G. Fortier and J.J. Ballet, 2001. Prevalence of
antibodies to Neospora caninum in horses in France. Equine Vet. J., 33: 205-207,

Pitel, P.H., 8. Romand, S. Pronost, N. Foucher and G. Gargala ef al., 2003, Investigation of
Neaospora sp. antibodies in aborted mares from Normandy, France. Vet. Parasitol., 118; 1-6.

Richardson, J.D., J.G. Lane and K.R. Waldron, 1994. Is dentition an accurate indication of the age
of a horse? Vet. Rec., 135: 31-34.

Richardson, J.D., P.J. Cripps and J.G. Lane, 1995, An evaluation of the accuracy of ageing horses
by their dentition: Changes of dental morphology with age. Vet. Rec., 137: 117-121.

Vardeleon, D., A E. Marsh, J.G. Thorne, W. Loch, R. Young and P.J. Johnson, 2001. Prevalence
of Neospora hughest and Sarcocystis neurona antibedies in horses from various geographical
locations. Vet. Parasitol., 9b: 273-282.

Yagoob, (5., 2012, Seroepidemiclogy of Neospora sp., in horses in Kast Azerbaijan province of Iran.

J. Anim. Vet, Adv,, 11: 480-482,

15



	11-15_Page_1
	11-15_Page_2
	11-15_Page_3
	11-15_Page_4
	11-15_Page_5
	RJP.pdf
	Page 1


