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Articulos cientificos

Deteccion de anticuerpos contra artritis encefalitis caprina
(AEC) mediante inmunoelectrotransferencia

Immunoelectrotransference detection of antibodies against
caprine artritis encephalitis virus (CAEV)
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Abstract

Caprine arthritis encephalitis virus (CAEV) is present in Mexico, but its precise prevalence and incidence remains
unknown. In order to evaluate the use of immunoelectrotransference or western blot (WB) for the detection of anti-
caprine arthritis encephalitis virus antibodies in goats, 50 random serum samples from indigenous animals were
analyzed (25 from Amazcala, Queretaro and 25 from Cuatitlan, State of Mexico), and compared with the ELISA.
Animals were considered positive for WB when at least a single protein was codified by the gag gene simultaneously
with another gene: env/pol; the same criteria used for HIV/AIDS detection. Five antigen - antibody bands (12, 14, 25,
50 and 135 kDa) were considered reliable diagnostic markers. When ELISA was used, 33 sera were positive, and 17
were negative. All 33 ELISA - positive sera were also WB positive. Of the 17 negative ELISA - sera samples, nine were
positive and eight were negative by WB. There is a significant correlation between ELISA and WB serological tests
(P < 0.0003). The WB had greater sensitivity than ELISA since it detected eight more positive sera. These results
indicate that WB is a useful tool for confirmatory diagnosis of CAEV, as has been the case with VIH/AIDS in Mexico.

Key words: CAPRINE ARTHRITIS ENCEPHALITIS VIRUS, WESTERN BLOT, ELISA.
Resumen

En México la artritis encefalitis caprina (AEC) esta presente, pero se ignora la frecuencia y prevalencia. El objetivo del
presente trabajo fue evaluar la técnica de inmunoelectrotransferencia o western blot (WB) para la deteccién de
anticuerpos anti-VAEC en sueros caprinos. Se evaluaron 50 sueros de cabras nativas seleccionadas al azar (25 de
Amazcala, Querétaro, y 25 de Cuautitlan, Estado de México) por ensayo inmunoenzimatico (ELISA) y WB. El criterio
de positividad para WB fue el propuesto por la OMS para el diagnéstico de VIH/sida (identificacién de al menos una
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proteina codificada por el gen gagsimultanea con otra codificada por el gen envo pol). Los sueros positivos revelaron
cinco proteinas de interés diagnéstico, con pesos moleculares de 12, 14, 25,50y 135 kDa. De los 50 sueros, 33 resultaron
positivos y 17 negativos por ELISA. De los 33 positivos, todos resultaron también positivos por WB. Por otra parte, de
los 17 negativos mediante ELISA, nueve fueron positivos y ocho negativos por WB. Se encontré unacorrelacion entre
ambas pruebas seroldgicas (P < 0.0003). WB resultd tener mayor sensibilidad que el ELISA ya que detect6 ocho sueros
més. El WB podria ser una herramienta Gtil para el diagnéstico confirmatorio de la AEC en México.

Palabras clave: VIRUS DE ARTRITIS ENCEFALITIS CAPRINA, INMUNOTRANSFERENCIA, ELISA.

Introduction

by a Lentivirinaeretrovirus (caprine arthritis
encephailits virus, CAEV)!?is a chronic and
progressive illness that causes weakness and de-
creased milk productionininfected goats.! The CAEV
has tropism for monocytes and macrophages, and is
very closely linked, both genetically and antigeni-
cally, with the ovine progressive pneumonia virus
(OPPV), also referred to as the maedi-visna virus
(MVV),**another member ofthe Lentivirinaegenus.!
The lentivirus genome is composed of at least three
structural genes: gag, poland env. The gaggene codes
for three internal viral proteins: capsid (CA), nucle-
ocapsid (NC) and matrix protein (MP). The polgene
codes for the viral enzymes: reverse transcriptase
(RT), integrase (IN) and protease (PR). The envgene
codes for the transmembrane (TM) and superficial
(SU) glicoproteins.®®
In 1980, Crawford et al.! isolated the CAEV in the
United States and in 1990 Saltarelli et al.” character-
ized the viral genome. In Mexico, CAEV was identi-
fied in 1998 by Leyva et al® and the virus was first
isolated in 1999 by Daltabuit et al® CAE has world-
wide distribution, with the greatest prevalence being
found in developed countries.” Epidemiologic stud-
ies carried out in the United States found a seroprev-
alence fluctuating between 31% and 81%.2%!! In de-
veloping countries, there s little epidemiologic infor-
mation in this regard. In Mexico, a study carried out
by Nazara et al.**® using double immunodiffusion,
found a CAE seroprevalence between 17 and 35% in
imported goats, while in autochtonous goats serology
tests were negative. Another study by Leyva et al®
carried out on 60 goats with clinical signs compatible
with CAE, demonstrated positivity using radiao im-
munodiffusion, and, in two of the 60 goats, histopa-
thology and immunohistochemistry studies were
done. However more studies are needed to calculate
the incidence of the disease.
Goats acquire CAE during the neonatal period.*
The principal transmission route is through colos-
trum and milk ingestion from diseased goats, but

C aprine arthritis encephalitis (CAE), caused
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medad crénica y progresiva que causa debili-
dad y disminucién de la produccién lactea en
cabras infectadas' provocada por un retrovirus del
género Lentivirinae (virus deartritisencefalitis caprina,
VAEC).}? EI VAEC es un virus con tropismo para mo-
nocitos y macréfagos, esta estrechamente relacionado
tanto génica como antigénicamente con el virus de
neumoniaprogresivaovina (VNPO), también llamado
virus de visna maedi(VVM)3** que también es un retro-
virus del género Lentivirinae.! Elgenomade los lentivi-
rus esta conformado al menos por tres genes estructura-
les: gag, poly env.Elgen gagcodifica paratres proteinas
internas del virus: capside (CA), nucleocapside (NC) y
proteina de matriz (MA). El gen pol codifica para las
enzimas virales: transcriptasa reversa (TR), integrasa
(IN)y proteasa (PR). El gen envcodifica paralaglicopro-
teinatransmembranal (TM)y paralade superficie (SU).5¢
En 1980, Crawford et al*aislaron el VAEC en Estados
Unidosde Américay en 1990 Saltarelli etal.” caracteriza-
ron el genoma del virus. En México fue identificado el
VAECen 1998 por Leyva etalBy el primeraislamientose
notificd en 1999 por Daltabuit et al.® La AEC tiene distri-
bucion mundial con unamayor prevalenciaeincidencia
en paises desarrollados.” En estudios epidemiolégicos
realizados en EUA, se informd de una seroprevalencia
que fluctué entre 31% y 81%.1%!! En paises en via de
desarrollo existe poca informacién epidemiolégica al
respecto. En México en un estudio realizado por Nazara
etal**® mediante latécnicade inmunodifusion doble se
encontré unaseroprevalenciade laAEC deentre 17%y
35% en cabrasimportadas, entanto que en cabrasautéc-
tonas la serologia fue negativa. Otro estudio realizado
por Leyva et al® en 60 cabras con semidtica clinica
sugerente de AEC demostraron su positividad por la
técnica de inmunodifusién radial, y en dos de las 60
cabras estudiadas se realizaron estudios histopatolégi-
cos e inmunohistoquimicos. Sin embargo, faltan mas
estudios que permitan conocer la incidencia.
Las cabras adquieren AEC durante el periodo neona-
tal.* Laforma principal de transmisién se realiza a través
de la ingestion de calostro y leche de cabras enfermas,

I aartritis encefalitis caprina (AEC) es una enfer-



horizontal transmission through physiologic secre-
tions cannot be discarded.**** Immunologic diagno-
sis is done using ELISA.*® Goats infected with the
CAEV remain seropositive throughout their lives
given that the infectious mechanism is character-
ized by integrating the viral genome in the host’s
genome, and thus the lentivirus makes use of the
host’s cellular machinery for its own replication,
making infected animals a continuous source of
infection for susceptible animals'’'® and making
eradication possible only through elimination of
the seropositive animals.

The clinical signs of the disease are mainly: en-
cephalomyelitis in kids from two to four months of
age (occasionally leukoencephalomyelitis),® arthri-
tis and mastitis in goats older that 12 months of
age.>® Asofyetthereisno efficacious vaccine for the
control of CAE. Assuch the detection of seropositive
animals by reliable serological methods is of the
utmost importance so as to maintain disease-free
herds. Immunoelectrotransference or western blot
(WB), a serologic technique which allows for the
detection of antibodies directed against different
viral proteins which are separated according to
their molecular weight,? is the gold standard for
diagnostic validation of other illnesses, such as
HIV/AIDS.?222® The objective of this study was to
evaluate whether WB is amore sensitive and specific
technique than ELISA for the detection of anti-
CAEV antibodies in goat sera.

Material and methods
Goat sera

Fifty randomly-selected mixed breed goats from
farms located in Amazcala, in the state of Queretaro
and from Cuatitlan, State of Mexico (15 females and
10 males from each farm, with ages ranging from 1.5
to 2.5 years), were used. Blood was obtained by
jugular venipuncture, centrifuged at 800 g for five
minutesto obtain serum, and conserved frozen (-20°C)
prior to testing.

Serological tests

ELISA was used to diagnose CAEV and MVV.* The
kit contained microplaques with inactivated CAEV/
MVYV antigen and an anti-lgG goat or sheep conju-
gate marked with peroxidase. Testing was carried
out as per manufacturer’s instructions. WB testing
was done using the technique employed for the
diagnosis of HIV/AIDS,??22which was slightly mod-
ified to adapt it to test CAEV.

pero no se descarta la via horizontal por secreciones fisio-
l6gicas.**EIELISAeslatécnicaquese usaparadiagnostico
inmunolégico.** Lascabras infectadasconel VAEC perma-
necen seropositivas de por vida ya que el mecanismo de
infeccion de los lentivirus se caracteriza por integrar su
genoma al genoma del hospedero, de esta forma los lenti-
virus aprovechan la maquinaria del hospedero para su
replicacion, de tal manera que los animales infectados se
conviertenenun continuo foco de infeccion paraanimales
susceptiblest”®y para fines de erradicacién se podria pen-
sar en la eliminacién de animales seropositivos.

Los signos clinicos de la enfermedad son principal-
mente: encefalomielitis en cabritos de dos a cuatro meses
de edad (ocasionalmente leucoencefalomielitis),'® artritis
y mastitis en cabras mayores de 12 meses.>® Aln no se
dispone de una vacuna eficaz para el control de la AEC.
Como consecuencia de lo anterior la deteccion de los
animales infectados mediante pruebas seroldgicas con-
fiables resulta primordial paramantener alos hatoslibres
de esta enfermedad. La inmunoelectrotransferencia o
western blot(WB), técnicaserologicaque permite ladetec-
cion de los anticuerpos dirigidos contra las diferentes
proteinas del virus, separadas seguin su peso molecular,
es el estdndar ideal para la validacion del diagndstico
serolégicoenotrasenfermedadescomoel VIH/sida. 22 El
objetivo del presente trabajo fue evaluar si la técnica de
WB es més sensible y especifica que el ELISA para la
deteccion de anticuerpos anti-VAEC en sueros caprinos.

Material y métodos
Sueros caprinos

Se seleccionaron 50 cabras criollas al azar procedentes de
explotacionessituadasen Amazcala, Querétaro,y Cuauti-
tlan, Estado de México (15hembrasy diezmachosdecada
explotacion; las edades de las cabras fluctuaron entre 1.5
y 2.5 afios). La sangre se obtuvo por puncion de la vena
yugular y se centrifugé a 800 g durante cinco minutos
paraobtenerelsuero, que fue conservado en congelacion
(-20°C) hasta el momento de realizar las pruebas.

Pruebas serologicas

Se utiliz6 ELISA para el diagndstico de VAEC y VVM.*
El estuche contiene microplacas provistas con el antige-
no inactivado VAEC/VVM y un conjugado anti-IgG de
cabra o borrego marcado con peroxidasa. La técnica se
realiz6 siguiendo las instrucciones del fabricante. Las
pruebas de WB se hicieron siguiendo latécnicaemplea-
dapara el diagnéstico del VIH/sida,?*? la cual fue adap-
tada para el VAEC con algunas modificaciones.

* Chekit VAEC/VVM; Boehring®.
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The CAEV strain* used was that characterized by
Saltarelli et al.” This was replicated in primary cul-
tures of 5 x 10° cells/ml of goat synovial membrane
cells (GSMC, 5 x 105 cells/ml), cultured in Dulbecco
modified Eagle media (DMEM) (50 ml)** with bo-
vine fetal serum,* ** penicillin 100 U/ml, streptomy-
cin 100 mg/ml and 2mM of L-glutamine.® Cells were
grown to monolayer on an 80 cm?t flat-bottomed
flask, and were then infected when there was a
monolayer with 100% confluence. The virus sus-
pended in the supernatants was harvested 15 days
after infection and semipurified by ultracentrifuge
(51 000 g/2 h) through a 20% saccharose matrix. The
button obtained was resuspended in 200 ul of lysis-
buffer solution (0.05 M Tris-HCI, 0.15 M NacCla, 0.1%
SDS, 1% Triton-X and 1% deoxycolic acid) and 200 ul
of sample buffer solution (3.2 ml Tris-HCI 0.5 M pH
6.8, 4 ml 10% SDS, 2 ml glycerol, bromophenol blue
and 0.8 ml of bidistilled water). 50 ul (2 ug protein/ml)
(Bradford reactive)t of the viral suspension were
placed per polyacrilimide (SDS, PAGE 3%) gel (8 < 7
cm) with 5 ul of the molecular weight markert and
proteins were run at 60 V for 1 h.

Antigens were transferred to a nitrocellulose mem-
branet (sandwich),inwhich the middle partcontained
the gel, while on either side there were nitrocellulose
membranesalongwith three sheets of blotting paper,o
with aglass sheet on each side of the gel. The sandwich
obtained was wrapped in adherent plasticoo and alu-
minum paper.ooo The package was placed beneath
approximately 12 kg of weightand left for three days at
room temperature.

Following the transferal of the viral proteins, the
nitrocellulose membranes were blocked with bovine
albumin (3% in PBS / 37°C / 1 h / constant agitation)
and cutin 3 mm wide strips. Each strip was incubat-
ed with 25 ul of sample serum diluted in 1 ml of
buffering solution (PBS with 0.2 % Tween 20 plus 1%
bovine albumin), for 1 h at 37°C and constant agita-
tion. Next, peroxidase-marked goat anti-lgG§ wasadd-
ed to each nitrocellulose strip (1:1000) (37°C/1h /con-
stant agitation). 0.05% diaminobenzidene§ in PBS
and 0.05% hydrogen peroxide (H,O,) were used as
revealers.

Thecriterionfor WB positivity was the same as that
used for the diagnosis of AIDS (identifying at least
one protein coding for the gag gene while simulta-
neously coding for the envor polgene).?22 Two posi-
tive and one negative sera were run simultaneously
as controls. The positive sera were from a goat exper-
imentally-infected with CAEV® and from the CAEV
double immunodiffusion diagnosis kit.* The nega-
tive serum was from a goat which had not been
allowed to drink colostrum and had remained in
isolation at the CENID-INIFAP from birth.
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Seutiliz6 el VAEC de lacepa,* lacual fue caracterizada
en 1990 por Saltarelli etal.;” se replico en cultivos primarios
5 x 10° células/ml de células de membrana sinovial de
cabra (CMSC, 5 = 10° células/ml), cultivadas en medio
Eagle (50 ml) modificado por Dullbeco (DMEM)* * adi-
cionado de suero fetal bovino* ** penicilina 100 U/mL,
estreptomicina 100 mg/ml y 2 uM de L-glutaminal®
Dichas células crecen formando una monocapa sobre el
piso de unabotella de plastico de 80 cm? T que se infectan
cuando se obtiene un monoestrato 100% confluente. El
virus suspendido en los sobrenadantes del cultivo fue
cosechado 15 diasdespués de lainfeccion y semipurifica-
do por ultracentrifugacion (51 000 g/2 h) a través de un
colchon de sacarosaal 20%. El boton obtenido fue resus-
pendido en 200 ul de solucion amortiguadora de lisis
(0.05MTris-HCI,0.15M NaCl, 0.1% SDS, 1% tritdn X-100
y 1% acido deoxicolico) y 200 ul de solucion amortigua-
dorade muestra (3.2ml Tris-HCI 0.5M pH 6.8,4mISDS
10%, 2 ml glicerol, azul de bromofenol y 0.8 ml de agua
bidestilada). Se depositaron 50 ul (2 ug proteina /ml)
(reactivo de Bradford)t de la suspension viral para cada
gel (8 < 7 cm) de poliacrilamida (SDS, PAGE 3%) y 5 ul
del marcador de peso moleculart corriendo las protei-
nas durante 1 horaa 60 v.

Los antigenos se transfirieron amembrana de nitro-
celulosat (sandwich), en laparte central se coloco el gel
y en ambos lados las membranas de nitrocelulosa mas
treshojas de papel blottingoy unvidrioen cadacaradel
gel. El sandwich obtenido se envolvié con un plastico
adherenteooo y con papel de aluminio.oo Sobre el pa-
quete se coloco un peso de aproximadamente 12 kg y se
dejo durante tres dias a temperatura ambiente.

Despuésde latransferenciade las proteinas virales, las
membranas de nitrocelulosa fueron bloqueadas con al-
bumina bovina (3% en PBS/37°C/1 horal/en agitacion) y
cortadasentiras de tres milimetros de ancho. Cadatirase
incub6 con 25 ul del suero problema diluido en 1 ml de
solucién amortiguadora (PBS con Tween 20 al 0.2% mas
1% de albumina bovina), durante una horaen agitacion
a 37°C. Posteriormente, a cada tira de nitrocelulosa se le
agregoanti-lgG decabramarcadacon peroxidasa§ (1:1000)
(37°C/1 horalen agitacion). Para el revelado se prepard
una solucién de diaminobencidina§ al 0.05% en PBS y
peroxido de hidrégeno (H,0,) al 0.05 %.

El criterio de positividad para WB fue el mismo que
se utiliza en el diagndstico de sida (identificacion de al

* CO ATCC, 1991.
** |n vitro SA. México, DF. México.
*** |rvine Scientific, Santa Ana, California, USA.
T Falcon, Franklin Lakes, NJ. USA.
* Bio-rad Laboratories, Hercules, CA, USA.
° Beckman blotters, USA.
°° Ega pack®.
0% Alu pack®.
§ Sigma Chemical, St. Louis, MO, USA.



Statistical analysis
Results were analyzed using a Chi-squared test.?
Results

Of the 50 goat sera evaluated using ELISA** 33 were
positive, while 17 were negative (Table 1).

The molecular weights of the antigens of the posi-
tiveelectrophoretic pattern of CAEV were 12,14, 19, 25,
32,50, 62, 71,90 and 135 kDa. The 12, 14, 25, 50 and 135
kDa bands correspond to viral proteins. The antigens
encoded by the gaggene correspond to 12 kDa nucleo-
capsid (NC), 14 kDa matrix (MA) and 25 kDa capsid
(CA) proteins, while those encoded by the env gene
correspond to the 50 kDa transmembrane (TM) and
135 kDa superficial (SU) proteins. The antigens recu-
perated most frequently were those weighing 12, 14,
25,50 and 135 kDa (Figure 1).

The 33 sera that were positive through ELISA
were also positive by WB, while of the 17 negative
sera by ELISA, nine were positive by WB (Figure 2)
(Table 1). Chi-squared analysis showed that thereis
a correlation between ELISA and WB tests (P <
0.0003).

Discussion

The results obtained in the present study show that
ELISA produces some false negative results. Using
WB, eight of the 17 negatives were detected as posi-
tive; this proves that WB has greater sensitivity than
ELISA, detecting 84% of the positive goats, whereas
ELISA only detected 66%. In addition, the WB strips
showed the presence of proteins specific for the gag
(12,14 and 25 kDa) and env (50 and 135 kDa) genes in
all the positive sera, thus indicating 100% specificity
for WB. The 90, 71 and 62 kDa bands, which are not

menos una proteina codificada por el gen gag simulta-
nea con otra codificada por el gen envo pol).%22 En la
misma corrida de los sueros problema se probaron dos
sueros positivos y uno negativo de referencia como
testigos. Los sueros positivos procedian de una cabra
infectada experimentalmente con VAEC®y de un estu-
che parael diagnostico del VAEC por inmunodifusion
doble.* El suero negativo provenia de una cabra a la
que se le impidié tomar calostro y que permanecio en
aislamiento en el CENID-INIFAP desde su aparicion.

Andlisis estadistico

Los resultados fueron analizados mediante la prueba
de Ji cuadrada.®

Resultados

De los 50 sueros caprinos evaluados por ELISA** 33
resultaron positivos y 17 negativos (Cuadro 1).

Los pesos moleculares de los antigenos del patron
electroforético positivodel VAEC fueronde 12,14, 19, 25,
32,50,62,71,90y 135 kDa. Las bandas de 12, 14, 25,50y
135kDacorrespondenaproteinasvirales. Losantigenos
codificados por el gen gag corresponden a proteinas de
nucleocapside (NC)de 12kDa, de matriz(MA) de 14 kDa
y capside (CA) de 25 kDa, en tanto que los codificados
por el gen envcorrespondenalaproteinatransmembra-
nal (TM) de 50 kDa y de superficie (SU) de 135 kDa. Los
antigenos revelados con mayor frecuenciafueron losde
12,14, 25,50 y 135 kDa (Figura 1).

Los 33 sueros que resultaron positivos mediante
ELISA también resultaron positivos por WB, en tanto
gue de los 17 sueros negativos por ELISA, nueve pre-

* Caprine arthritis encephalitis/ovine progressive pneumonie
antibody test kit, Veterinary Diagnostic Technology, USA.
** Chekit VAEC/VVM; Boehring®.

Cuadrol
RESULTADOS OBTENIDOS POR ELISA'Y WESTERN BLOT (WB)
RESULTS OBTAINED USING ELISA AND WESTERN BLOT TECHNIQUES

Elisa Elisa
+ -
WB + 33 9 42
WB - 0 8 8
Total 33 17 50
X? =P < 0.0003
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specific for CAEV, were detected with less frequency,
and, since these are easily distinguished by WB using
molecular weight, they do notinterfere with the test’s
specificity. These results indicate that WB is a better
diagnostic technique than either ELISA or double
immunodiffusion. Furthermore, since CAEV isalen-
tivirus, itis generally quite difficult to demonstrate its
presence; therefore, the presence of specific bands
corresponding to viral genes confirms infection, such
as occurs when WB is used to confirm HIV/AIDS
infection.?

WB has been used frequently to confirm the diagno-
sis of the visna virus, and its use in Iceland was instru-
mental in eradicating this disease, when used in con-
junction with drastic epidemiological vigilance.® In
industrialized countries such as France, the US and
Switzerland, among others, CAE acquired economic
and management importance, reaching prevalence
indexes and frequencies of up to 81% in milk produc-
ing goat herds.10114

In Mexico, where goats are imported for genetic
improvement, the prevalence of CAE is highest in
imported goats, followed by local goats who are
contact with imported goats, while it is low to non-
existent in local goats that are not in contact with
imported animals.’? Currently there is no effica-
cious vaccine for use in the control of CAE. It is
therefore very important to use trustworthy sero-
logical tests when attempting to detect infected
animals. Thisiskey in protecting herds that are still
free of CAE, and thus these tests should be applied
toallanimals that will be joining a susceptible herd.

sentaron positividad por WB (Figura2) (Cuadro 1). Por
medio de la prueba de Ji cuadrada se demostro que
existe unacorrelacion entre las pruebasde ELISAy WB
(P < 0.0003).

Discusioén

Losresultados obtenidosen el presente trabajo demos-
traron que el ELISA dio resultados falsos negativos.
Con la prueba de WB, ocho de los 17 negativos fueron
detectados como positivos; esto comprueba que el WB
tiene mayor sensibilidad que el ELISA, ya que detecto
84% de las cabras positivas y el ELISA detect6 66%.
Adicionalmente las tiras de WB mostraron la presencia
delas proteinasespecificasdel gen gag(12, 14y 25 kDa)
y del gen env (50 y 135 kDa) en todos los sueros
positivos, lo que indica que la especificidad del WB fue
de 100%. Las bandas de 90, 71 y 62 kDa, que no son
especificas del VAEC, fueron las que se detectaron con
menor frecuencia, y, como se pueden discernir facil-
mente en el WB por su peso molecular, no interfieren
con la especificidad de la prueba. Estos resultados
indican que el WB es unamejortécnicadiagndsticaque
el ELISAy que lainmunodifusion doble. Por otro lado,
debidoaqueel VAEC esun lentivirus, porlogeneral no
es posible demostrar su presencia, asi que la presencia
de bandas especificas de los principales genes del virus
confirma que las cabras estan infectadas, como sucede
con el WB que se utiliza para la confirmacion de enfer-
mos con VIH/sida.?

EIWB hasido utilizado con frecuenciaparaconfirmarel
diagnostico del virus visna, cuya utilizacion en Islandia
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proteins using WB in 42 positive
caprine sera.
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Figura 2. Sueros representativos
(positivos y negativos) contra artri-
P 14 tisencefalitiscarpina (CAEV). 1,2y

3sonnegativos,4a10son positivos.
p 12 Representative caprine positive
and negative sera against caprine
arthritisencephalitisvirus (CAEV).
One, two and three WB strips are
negatives and from four to ten are
positives.

Furthermore, ELISA produces false negative re-
sults which could put at risk the healthy animals in
aherd and alter eradication or protection programs
for CAE-free herds. Itwould be highly recommend-
able to use a test with greater sensitivity and spec-
ificity, such as WB.

At the time of sampling none of the goats in the
study had signs of arthritis or any other sign seen
with CAE, despite these animals being adults be-
tween 1.5 to 2.5 years of age. This suggests that the
CAEV which circulates in the areas studied could be
of low pathogenicity. Highly detailed molecular and
cellular level studies would be necessary to allow the
characterization of strains or Mexican variants in-
volved, as well as to determine the similarities and
differences with American and European strains that
have already been characterized.??® These types of
studies would clarify whether the CAEV found in
Mexico originated in other countries or whether it
was present before massive imports began (in the
1980’s). Studies by Nazara et al.****found CAE serop-
ositivity between 17% and 35% in imported goats,

contribuy6 a erradicar esta enfermedad debido a estas
pruebas y a una drastica vigilancia epidemiolégica.® En
paises industrializados, como Francia, EUA, Suiza, entre
otros, la AEC adquirié importancia econémicay zootécni-
ca, ademas de que se registraron indices de prevalenciay
frecuencia de hasta 81% en hatos de cabras lecheras.101114

En Méxicoseimportaganado caprino paraprogramas
de mejoramiento genético, la prevalencia de la AEC es
alta en los animales importados, seguida por la de los
animales locales que estén en contacto con los importa-
dos, pero es baja o inexistente en las cabras locales que no
estan en contacto con los importados.’? En la actualidad
no se dispone de una vacuna eficaz para el control de la
AEC, por ello ladeteccion de los animales infectados que
son sometidos a pruebas serolégicas es confiable, ello es
de primordial importancia para proteger a los hatos que
aun quedan libres de la AEC por lo que estas pruebas
debenaplicarse atodoanimal quese pretendaincorporar
al hato susceptible. Ademas, el ELISA da resultados los
falsos negativos que podrian ponerenriesgo de infeccion
a los animales sanos del hato y alterar programas de
erradicacién ode proteccionde hatoslibresde laAEC; por
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whereas autochthonous goats were not seroposi-
tive. However, the test used in that study was agar-
ose gel double immunodiffusion (AGDI)® which is
less sensitive than WB.?-%
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tanto, sera recomendable usar una prueba de mayor
sensibilidad y especificidad como el WB.
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