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Equine neosporosisis caused by the protozoans Neospora caninum and N. hughesi.
Itsclinical signsinclude hindlimb paralysis, incoordination, ataxia, and abortion. Serum
and cerebrospinal fluid (CSF) samples were collected from 38 equines with history of
ataxia for indirect fluorescent antibody test (IFAT) in order to detect antibodies to N.
caninum. Of the tested serum samples 15/26 (57.6%) were positive, whereas all CFS
samples were negative. These seronegative CFS samples suggest that N. caninum has
no relation to the manifestation of the neurological clinical signsof ataxia.
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RESUMO. A neosporose equinaé causada pel os pro-
tozoarios Neospora caninum e N. hughesi. Ossinais
clinicos 8o, entre outros, paralisiados membros poste-
riores, incoordenacéo, ataxiae aborto. Amostrasde soro
edeliquido cefalorraguidiano (L CR) foram coletadas
de 38 equinos com histérico de ataxia. Parapesguisa
deanticorposanti-N. caninum foi utilizadaareagéo de

imunofluorescénciaindireta(RIFl). Dasamostrasde soro
testadas neste grupo de equinos, 15/26 (57,6%) mos-
traram-se positivas, enquanto queasamostrasde LCR
foram negativas. Osresultados negativos, nasamostras
de LCR, sugerem que N. caninum nao teve relacéo
com amanifestacéo dossinaisclinicosneurol 6gicosde
ataxia
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equino, Liquido cefalorragquidiano, soro, Reagdo de lmunoflu-
orescénciaindireta.

INTRODUCTION

Neosporosisisadiseasethat affectsdifferent animal
speciesincluding equines(Lindsay etd. 1996, Daftet d.
1996). Inthelatter, itiscaused by the protozoansNeospo-
ra caninum and Neospora hughesi, obligateintracel lular
parastespresenting many featuresdill under epidemiologi-
cd sudy (Hoaneet d. 2006, Locatdli-Dittrich et d. 2006).
Clinical signsinclude blindness, weight loss, hindlimb
pardyss unusud behavior, chewingdifficulty, incoordination,
ataxia, and abortion (Walsh et al. 2000). Neospora cani-
num isoften assodiated with casesof abortionand tillbirths
whileN. hughesi isrelated to theonset of neurological di-
seaseuch asmye oencephdlitis, which candso becaused
by Sarcocystis neurona (Duarte et al. 2004). However,
thepresentationformsof N. hughesi inequines, aswdl as
itsdefinitiveandintermediatehogts remanunknown (Hoane
eta. 2006).

Neospora hughesi has not been isolated in South
Americaand mogt studieson seroprevaence have used
N. caninum tachyzoites as antigen, not allowing the
differentiation among the Neospora speciesthat infect
equines (Dubey et al. 1999a,b, Patitucci et al. 2004,
Locatelli-Dittrich et al. 2006). Dubey et d. (1999a) in-
vestigated 101 English Thoroughbred horsesin Brazil
for the presence of serum antibodies to S. neurona,
Toxoplasma gondii, and N. caninum. Only anti-S.
neurona and T. gondii antibodieswere detected in 36
and 16 animals, respectively.

Thereisscarceinformation to evaluatethe seropreva-
lence of Neospora spp. in equinesworldwide; however,
antibodieshavebeen detectedin populationsfrom different
states of the United Stateswith 10.0% (Mcdole & Gay
2002), 11.5% (Cheadleet d. 1999), 17.0% (Vardeleon et
a. 2001), and 21.3% seropreva ence (Dubey et d. 1999b).
Consdering other countries, thereported vauesare 0%in
Brazil (Dubey etd. 1999a) andinArgentina(Dubey et d.
1999c¢), 23.0%inFrance, (Pitd eta. 2001), and 2.0%in
South Korea(Guptaet d. 2002).

Congderingthelack of informetion about theimportan-
ce of Neospora spp. infection in equines and the non-
indusionof neogporogsinthedifferentid diagnossof equine
protozod mye oencephditis(EPM), themain neurologica
diseeseaffecting equinesintheAmericas, thisstudy aimed
toevduatethefrequency of serum antibodiesto Neospora
caninum, besi desaposs bleassoci ation between the pre-
sence of anti-N. caninum antibodies in CSF and
proprioceptive ataxiain the horse group anadyzed, since

most sudieshavebeen usngserumingead of CSFsamples
to detect antibodiesto N. caninum.

MATERIALAND METHODS

Twenty-six serum and cerebrospinal fluid (CSF)
sampleswere collected from equineswith history of ata
xia, independently of breed, gender and age. All animals
belonged to propertiesinthe State of S&o Paulo, Brazil.

Indirect fluorescent antibody test (IFAT) wascarried
out accordingto Dubey et d. (1988). Sideswereprevioudy
sengtizedwith Neospora caninum tachyzoitesNC-1grain
kept in cultivation of Vero cellsin RPMI 1640 medium
supplemented with 10%fetd bovineserum.

Hrst, CSFand serum samplesweresd ected by adopting
ascutoff point atiter of 2ingerilephogphatebuffered dine
(PBS) pH 7.2 (0.0084M Na2HPPO4, 0.14MNaCl),
added of 1% bovineserumabumin. Eachdidereceived
serum and CSF positiveand negative samplesascontrol,
at the same dilution asthat of the tested samples (1:2).
Reactionsinwhichtota fluorescencewassurrounding the
surfaceof tachyzoiteswereconsdered postive, according
toParéetd. (1995). Theseraconsdered reagent (titer>2)
weretwofold diluted until 1:64 (1:2,1:4, 1:8,1:16, 1:64) in
order to detect thehighest dilution till presenting fluores-
cencesgnd.

Descriptive satisticswas used to anayzetheresults.

RESULTS AND DISCUSSION

IFAT wastheserologicd diagnogtictest chosenfor this
study sinceitiscongdered thestandard test for thecanine
gpecies, whichismost frequently used inworkswiththe
investigated agent (Bjorkman & Uggla1999). According
to Vardeleon et a. (2001), IFAT identifies all reagent
samplesandiscongdered highly sendtive Antigenscanbe
obtained fromN. caninum strainsisolated from dogsand
catle, anddight antigenic variationsamong theisolatesdo
not affect thetest efficacy (Bjerkaset d. 1994).

Of the serum samplestested in thisgroup of equines,
15/26 (57.6%) were seropositive, whereas all CSF
sampleswerenegative. Although apositiveserumsample
wasused ascontrol for CSFin|FAT dueto thelack of
a CSF sample positive to Neospora caninum, the
reactionwasinitiated at avery low dilution (1:2) inan
attempt to detect samples with lower titers. The test
quality can also be assured by using an anti-antibody
linked to afluorescein (conjugate) for serum samples,
with 57.6% postivity, confirming thequality of both used
material and chosen technique. Considering that there
was o reagent sampleinthefirst dilution (1:2), all CSF
sampleswere believed to be negative to N. caninum
antibodies.
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Inthediagnosisof equine neosporosis, infectionsby
N. caninum and N. hughesi must be considered. As
themain Neospora isolated from equinesisN. hughesi,
it can beinferred that this speciesisthe predominant
causal agent of equineneosporos's, however, therdative
importance of both speciesremainsunknown (Jakubek
et al. 2006). Based on differencesin proteins of the
internal transcribed spacer regions (ITS1) of DNA and
onthemorphology of tissuecysts, thereisahigh degree
of antigenic similarity between N. hughesi and N. cani-
num, and their number of common antigensissufficient
for anti-N. hughesi antibodiesto cross-react to N. ca-
ninum in serological tests(Marsh et al 1998, Walsh et
al. 2000, Packham et al. 2002). Differentiation between
the serological responsesto both agentswill only be
possibleif testsusing monoclona antigens specificfor
each speciesare employed.

Thechoiceof | FAT, usedinthissudy, isasojudtified by
theadequate pecificity initsinterpretation Snceapogtive
diagnogisisidentifiedwhenthereistotd fluorescencefrom
thewholeexternd surfacedf thetachyzoitefixedinthedide,
whereaspartid fluorescence, probably dueto cross-reection
to other coccidia, isdiscarded. Inaddition, IFAT alows
result comparison sSince most researchersusethissame
techniqueto diagnoseneosporosisin equines.

Thepresenceof antibodiesto Neospora sop. inCSFis
indicativeof dinicd infection, but sudiesinequinesinfected
by Neosporaand respective diagnostic testsare scarce;
besides, atiter for N. hughesi in CSF samples must be
established (Packham et d. 2002, Jakubek et a . 2006).

Theobtained results (57,6% seroprevaence) suggest
these equineswereexposed to N. caninum, which does
not indicate, however, an activeinfection (Vardeleon et
al. 2001).

As a cross-reaction between N. caninum and N.
hughesi may occur, it isimpossibleto identify which of
these speciesisresponsiblefor theinfection (Walsh et
al. 2000).

Itisclear that therewasnoinfection by N. caninumin
thecentrd nervoussystlem (CNS) sincetherewasnopogtive
CSFsample, whichjudtifiesthepresent findings. Thus, in
thisgroup of equinesthe protozoan N. caninum hasno
relaiontothedinica neurologica manifesaionsof aaxia
Further sudiesmust becarried out to better understand the

epidemiol ogica agpectsof neosporosisinequinespecies.
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