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ABSTRACT

Caprine Arthritis-Encephalitis (CAE) is a disease that decreases
goat production but data on its seroprevalence and risk factors
in most parts of Mexico are unknown. Therefore, the objective
of this study was to estimate the seroprevalence and risk factors
associated with CAE in 14 municipalities in central Veracruz,
Mexico, and the hypothesis was that CAE must be present
given the frequent movement of goats among states. This was
a cross-sectional, multistage and stratified study. Herds in each
municipality were selected by clusters using the tables proposed
by Canon and Roe after calculating a sample size of 81 herds, 14
municipalities and at least 385 goats, with a sampling fraction
of six by herd. All bucks and females older than three-months
were sampled. All samples were processed by two indirect ELISA
commercial kits as screening and confirmatory tests. In order
to determine risk factors, a general questionnaire was applied
in each selected farm and an individual questionnaire for each
sampled goat. Data were analyzed by descriptive epidemiology
and the association between variables was calculated by odds
ratio. In total, 564 samples were obtained, 43 were positive to
the screening test, but only 36 were confirmed, for an overall raw
seroprevalence of 6.3%. Nine out of 14 surveyed municipalities
and 18 out of 81 sampled herds were found positive. Identified
risk factors included goats belonging to the municipalities of
Coatepec and Coacoatzintla, bucks, goats in the range of 7 to
12 months of age, and goats imported from the states of Jalisco,
Querétaro and Guanajuato. As a conclusion, overall CAE
seroprevalence in central Veracruz goat herds is low, but the

disease is spread amongst municipalities and herds.
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RESUMEN

La Artritis-Encefalitis Caprina (AEC) es una enfermedad que
disminuye la produccion caprina, pero se desconocen datos so-
bre su predominio y factores de riesgo en la mayoria del territorio
mexicano. Por lo tanto, el objetivo de este estudio fue estimar la
seroprevalencia y los factores de riesgo relacionados con AEC en
14 municipios del centro de Veracruz, México, y la hipétesis fue
que la AEC debe estar presente, dado el movimiento frecuente de
cabras entre estados. Este fue un estudio transversal, multietdpico
y estratificado. Los rebafios de cada municipio se seleccionaron
con el uso de las tablas propuestas por Canon y Roe después de
calcular un tamafio de muestra de 81 rebafios, 14 municipios y
al menos 385 cabras, con una fraccién de muestra de seis por
rebafo. Todos los sementales y hembras mayores a tres meses
se muestrearon. Todas las muestras se procesaron con dos kits
comerciales de ELISA indirectos como pruebas de tamizado y
confirmatoria. Para determinar los factores de riesgo, se aplicé un
cuestionario en cada unidad de produccién , junto a un cuestio-
nario individual por cada cabra muestreada. Los datos se analiza-
ron por epidemiologia descriptiva y la asociacién entre variables
se calculd con la Razén de Momios. En total, se obtuvieron 564
muestras, de las cuales 43 fueron positivas en el tamizado, aun-
que solamente 36 fueron confirmadas, para una seroprevalencia
general cruda de 6.3%. Nueve de los 14 municipios encuestados
y 18 de los 81 rebanos muestreados resultaron positivos. Los fac-
tores de riesgo identificados incluyeron cabras pertenecientes a
los municipios de Coatepec y Coacoatzintla, machos , cabras de
entre 7 y 12 meses de edad y cabras traidas de los estados de Ja-
lisco, Querétaro y Guanajuato. En conclusién, la seroprevalencia
de AEC en cabras de rebanos del centro de Veracruz es baja, pero

la enfermedad se dispersa entre municipios y rebanos.
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INTRODUCTION

aprine arthritis + encephalitis (CAE) is

a disease that poses a problem to goat

industry for its worldwide distribution and
incidence in endemic areas. CAE causes a chronic
and progressive disease, which results in relevant
economic losses and a barrier to international goat
trading (Martinez et al., 2005). CAE may lead to
chronic disease of the joints and rarely to encephalitis
in goat kids less than 6 months old. In adult goats,
the presence of arthritis prevents displacement and
difficult to obtain food; also, the disease is associated
with decreased body condition and milk production.
However, most infections are subclinical, with only
few goats developing clinical signs. The clinical
disease shows in two ways, arthritic and nervous,
both affecting goats of different ages. A nervous
form occurs in kids and causes progressive paresis,
prostration and even death (Rowe er al, 1997;
Martinez et al., 2005).

The disease is caused by a lentivirus that affects
goats of all races and ages (Callado ez a/., 2001). The
disease was first diagnosed in goats in 1974 (Cork
et al., 1974), and since that time, in many places in
the world. In the USA, CAE was first identified in
1980 and the disease is now endemic (Crawford et
al., 1980).

In Mexico, positive animals coming from the
USA or Canada were identified (Adams et 2/, 1984).
The major routes of transmission are the oral, by
consuming colostrum or milk from infected dams;
and airborne, especially in production systems where
contact is continuous (Adams ez a/., 1984; Narayan
et al., 1990; Mathews, 2009). Some factors are
associated with the presence of CAE in goats allowing
its dissemination, such as: type of production system,
type of milking, use of infected semen, origin of
goats (Peterhans ez al., 2004). Disease eradication
and prevention is mostly based on serological
testing. Since infections persist for life and carriers
are considered a continuous potential source of virus
infection, trade of live goats is the main reason for
the widespread of the disease (Al-Qudah ez 4/., 2006;
Kanisak et al., 2011).

CAE seroprevalence varies extensively due
to time and place. In 1984, as a result of a global
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INTRODUCCION

a Artritis-Encefalitis Caprina (AEC) es una
enfermedad que presenta un problema para
la industria caprina por su distribucién mun-
dial e incidencia en dreas endémicas. La AEC causa
una enfermedad crénica y progresiva, que resulta en
pérdidas econdmicas importantes, asi como en una
barrera al comercio caprino internacional (Martinez
etal., 2005). La AEC puede derivar en enfermedades
crénicas de las articulaciones y, en ocasiones, en ence-
falitis en cabritos de hasta 6 meses de edad. En cabras
adultas, la presencia de la artritis impide el desplaza-
miento y dificulta la obtencién de alimento; ademds,
la enfermedad se relaciona con la degradacién de la
condicién corporal y la produccién de leche. Sin em-
bargo, la mayoria de las infecciones son subclinicas,
con pocas cabras que desarrollan signos clinicos. La
enfermedad clinica se presenta de dos maneras, artri-
tica y nerviosa, y ambas afectan a cabras de diferentes
edades. Una forma nerviosa ocurre en cabritos y cau-
sa paresia progresiva, postracion, e incluso la muerte
(Rowe et al., 1997; Martinez et al., 2005).
Un lentivirus causa la enfermedad, la cual afecta
a cabras de todas las razas y edades (Callado ez 4/,
2001). La enfermedad se diagnosticé por primera
vez en cabras en 1974 (Cork ez al., 1974), y desde
entonces, en muchos lugares del mundo. En los Esta-
dos Unidos, la AEC se identific6 por primera vez en
1980 y ahora ya es endémica (Crawford ez al., 1980).
En México se identificaron como positivos ani-
males provenientes de EE. UU. y Canadd (Adams ez
al., 1984). Las principales rutas de transmisién son
oral, mediante el consumo de calostro o leche de ma-
dres infectadas; y aérea, especialmente en sistemas de
produccién en los que el contacto entre animales es
continuo. AEC se identificé por primera vez en 1980
(Adams et al., 1984; Narayan ez al., 1990; Mathews,
2009). Algunos factores se relacionan con la presen-
cia de AEC en cabras y permiten su diseminacidn,
tales como el tipo de sistema de produccién, tipo de
ordena, uso de semen infectado u origen de las cabras
(Peterhans ez al., 2004). La erradicacién y preven-
cién de la enfermedad en su mayoria se basan en la
realizacién de pruebas serolégicas. Debido a que las
infecciones persisten de por vida y los portadores se
consideran una fuente potencial de infeccién viral,
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epidemiological study Canada, France, Norway,
Switzerland and the USA were identified as the five
countries with the highest CAE seroprevalence. In
each of these countries, seroprevalence was above
65% (Adams et al., 1984). In Latin America, available
information is contrasting. In a study carried out in
14 municipalities of Guatemala, Mogollén (1988)
found a seroprevalence of 6.3%. In Peru, a survey
conducted in different districts of the Yauyus province
found no serological evidence of CAE in goats
(Callapifa and Rivera, 2002). In Colombia, Castillo
and Hernandez (2004) identified a seroprevalence
of 19% in two municipalities. In Argentina, the
presence of clinical signs of CAE in the province of
La Pampa, led to a study where a seroprevalence of
24% was established (Bedotti et /., 2007); However,
after sampling 15 630 goats in several properties
from ten Argentinean provinces, a seroprevalence of
1.5% was found (Trezeguet ez al., 2010). In Brazil,
562 goats were tested for CAE and 14.1% were
seroreactive (Lilenbaum ez a/., 2007), and Martins et
al. (2012) reported a CAEV seroprevalence of 8.6%
in goats bred in Rio de Janeiro.

In Somalia, Ghanem ez 4/ (2009) showed by
multivariate logistic regression that there was a
significant association between CAEV infection and
age, rearing with sheep, and herd size. In Jordan,
through a multivariable logistic regression model,
large herd size, addition of new goats to the herd,
and contact with other goat herds were identified as
risk factors for CAEV seropositivity (Al-Qudah ez al.,
2006). The use of multivariable logistic regression
models in Thailand revealed that herd type, herd size,
contact with goats from other herds, and addition of
new goats were risk factors for CAEV seropositivity
at the herd level analysis. Also, age of 3 years and
above, and addition of new goats in the herd were
risk factors associated with seroprevalence of CAEV
antibodies at the individual level analysis (Kanisak ez
al., 2011).

Because CAE decrease goat production and data
on its seroprevalence and risk factors in most parts of
Mexico are unknown, the objective of this study was
to identify the seroprevalence of CAE and associated
risk factors in the state of Veracruz. The hypothesis
was CAE must be present in the state of Veracruz,
given the frequent trade and movement of goats from
states in which the presence of CAEV is documented.

el comercio de cabras vivas es la principal causa de
la propagacién de la enfermedad (Al-Qudah ez 4/,
2006; Kanisak et al., 2011).

La seroprevalencia de AEC varia de forma exten-
sa en tiempo y lugar. En 1984, como resultado de
un estudio epidemiolégico global, Canadd, Francia,
Noruega, Suiza y EE. UU. se identificaron como los
cinco paises con la mayor seroprevalencia de AEC.
En cada uno de estos paises, la seroprevalencia era
mayor a 65% (Adams ez al., 1984). En Latinoaméri-
ca, la informacién disponible es contrastante. En un
estudio desarrollado en 14 municipios de Guatema-
la, Mogollén (1988) encontré una seroprevalencia
de 6.3%. En Pert, una encuesta realizada en diferen-
tes distritos de la provincia de Yauyus no encontré
evidencia serolégica de AEC en cabras (Callapifia y
Rivera, 2002). En Colombia, Castillo y Herndndez
(2004) identificaron una seroprevalencia de 19% en
dos municipios. En Argentina, la presencia de signos
clinicos de AEC en la provincia de La Pampa con-
dujo a un estudio donde se establecié una seropre-
valencia de 24% (Bedotti ez al., 2007); sin embargo,
después de muestrear 15 630 cabras en varias propie-
dades de diez provincias argentinas, se encontrd una
seroprevalencia de 1.5% (Trezeguet et al., 2010). En
Brasil, se realiz6 la prueba de AEC en 562 cabras,
y 14.1% resultaron seroreactoras (Lilenbaum ez 4l.,
2007), y Martins et al. (2012) reportaron una sero-
prevalencia de VAEC de 8.6% en cabras criadas en
Rio de Janeiro.

En Somalia, Ghanem ez 2/. (2009) demostraron,
por medio de una regresién logistica multivariada,
que hubo una asociacién significativa de la infeccién
por VAEC con la edad, la cria conjunta con ovejas,
y el tamafo del rebafo. En Jordania, por medio de
un modelo de regresién logistica multivariada, se
identificaron el tamafno grande de rebafio, la adicién
de nuevas cabras al rebafio y el contacto con otros
rebanos de cabras como factores de riesgo de sero-
positividad por VAEC (Al-Qudah ez 4/., 2006). El
uso de modelos de regresién logistica multivariada en
Tailandia revelé que el tipo de rebafio, el tamafo de
rebafo, el contacto con cabras de otros rebafios y la
adicién de nuevas cabras fueron factores de seropo-
sitividad al VAEC en un andlisis a nivel de rebafo.
Ademds, la edad de 3 afios o mds, asi como la adicién
de nuevas cabras al rebano fueron factores de ries-
go asociados con la seroprevalencia de anticuerpos
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MATERIALS AND METHODS

Study area

A study was conducted in 14 municipalities in central
Veracruz: Chiconquiaco, Coacoatzintla, Coatepec, Emiliano
Zapata, Ixhuacdn of Reyes, Jalacingo, Las Minas, Las Vigas de
Ramirez, Perote, Tatatila, Tlacolulan, Villa Aldama, Xico and
Yecuatla, which account for 90% of the entire goat population
of the state. Climates vary from tropical to temperate, alticude
fluctuates from 420 to 2040 m, and annual temperatures ranged
between 12.5 and 22.5 °C.

Design and sample size

The epidemiological study was cross-sectional, multistage
and stratified. Levels included municipality, herds, and goats.
Productive stages comprised weaned kids, fresh does, does,
milking goats, dry goats, and bucks. The number of farms to be
sampled in each municipality was selected by clustering and the
values from the tables of Canon and Roe. A sample size of 81
farms and 536 goats in total was calculated. The number of goats
to be sampled in each farm was estimated using the program
Win Episcope Ver. 2.0, which yielded a sampling fraction of six
goats per farm. In the end, 564 goats from three months of age

on were randomly sampled in the 81 selected farms.
Inclusion and exclusion criteria

Only females older than three months were sampled.
Kids younger than three months-old were excluded to prevent
diagnostic interference due to passive immunity transferred by
colostrum. All bucks present in the farms were sampled, except

for those that were not used for reproductive purposes.
Sampling and clinical examination

Blood samples were obtained by jugular puncture using
vacuum tubes without additives. Sampled goats were clinically
healthy at the moment of collecting blood samples, but a
detailed clinical examination of each goat was carried out in
order to identify the presence of clinical signs suggestive of CAE,
such as arthritis, mastitis, abnormal breathing or neurological
signs, and a detailed anamnesis was obtained for each sampled
goat. Samples were transported to the laboratory at 4 °C and
centrifuged at 1000 g for 15 min to separate the serum, which

was stored at -20 °C undil analyzed.
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VAEC en un andlisis a nivel individual (Kanisak ez
al., 2011).

Debido a que la AEC puede reducir la poblacién
caprina y se desconocen datos relacionados con su
seroprevalencia y factores de riesgo en muchas partes
de México, el objetivo de este estudio fue identificar
la seroprevalencia de AEC y los factores de riesgo aso-
ciados en el estado de Veracruz. La hipétesis fue que
AEC debe estar presente en el estado de Veracruz,
dado el comercio frecuente y el movimiento de ca-
bras desde estados donde se ha registrado la presencia

de VAEC.
MATERIALES Y METODOS
Area de estudio

Un estudio se realizé en 14 municipios en el centro de Vera-
cruz: Chiconquiaco, Coacoatzintla, Coatepec, Emiliano Zapata,
Ixhuacdn de Reyes, Jalacingo, Las Minas, Las Vigas de Ramirez,
Perote, Tatatila, Tlacolulan, Villa Aldama, Xico y Yecuatla, que
representan el 90% de la poblacién caprina del estado. Los climas
varfan de tropical a templado, la altura flucttia de 420 a 2040 m,

y las temperaturas anuales oscilan entre 12.5 y 22.5 °C.
Disefio y tamano de muestra

El estudio epidemioldgico fue transversal, multietdpico y es-
tratificado. Los niveles incluyeron municipio, rebafios y cabras.
Las etapas productivas estuvieron comprendidas por cabritos
destetados, hembras recién paridas, hembras, cabras de ordefa,
cabras secas y cabritos. El nimero de unidades de produccién
por muestrear en cada municipio se seleccioné por conglomera-
dos y con los valores de las tablas de Canon y Roe. Se calculé un
tamano de muestra de 81 unidades de produccién y 536 cabras
en total. El nimero de cabras por muestrear en cada unidad de
produccién se estimé con el uso del programa Win Episcope Ver.
2.0, el cual arroj6 una fraccién de muestreo de seis cabras por
unidad de produccién. Al final, se muestrearon al azar 564 cabras
de 3 meses de edad en adelante en las 81 unidades de produccién

seleccionadas.
Criterios de inclusién y exclusién
Solo se muestrearon hembras mayores a tres meses. Los ca-

britos de edades menores a tres meses se excluyeron para prevenir

interferencia diagnéstica por inmunidad pasiva transferida por
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Risk factors

A semi-structured questionnaire was used to investigate
the risk factors associated with the seroprevalence of CAEV
antibodies, two semi-structural questionnaires were developed
and presented to farm owners to collect information on herd
health and management. A first questionnaire was administered
individually to each goat sampled in the farm. Data entered
included: goat ID, location, provenance, age, productive stage,
results from the physical inspection, colostrum intake, and
individual productive data. A second general questionnaire on
the management of each farm was applied, which included: type
of operation, type of milking and reproductive management, and

whether artificial insemination or natural mating was used.
Serological diagnosis

The samples were processed by serology using indirect ELISA
at the Diagnostic Unit of the School of Veterinary Medicine and
Animal Science, University of Veracruz, in Veracruz. Indirect
ELISA test in series was done for screening and confirmatory
procedures utilizing commercial kits (IDEXX Laboratories
CAEV/MVV™) as established by the International Office for
Animal Health (OIE, 2008), showing an overall sensitivity of
100% and a specificity of 99.8%. The screening test (CHEKIT
CAEV/MVV IDEXX™ screening) was conducted on all sera.
Every screening positive test serum was tested by the CHEKIT
CAEV/MVV IDEXX™ verification kit, in order to confirm
the screening results. In both tests, absorbance was read with
a microplate reader (Biorad™ Model 680) at 450 nm. XChek
program was used for interpreting the absorbance obtained
values. Sera positive to both tests were interpreted as positive to

CAEV.
Statistical analysis

Statistical analysis was performed by descriptive epidemiology.
Seroprevalence was determined through the VassarStats online
program in order to estimate proportions and confidence
intervals, as proposed by Thrusfield (2005). Association among
the study variables in the questionnaires and the seropositivity
was calculated by Odds Ratio (OR) with the Win Episcope
Ver. 2.0 program. Univariable analysis using chi-square test
was employed to find out an association between seropositivity
of CAEV and each hypothesized risk factor on both herd and
individual levels. In order to elucidate risk factors associated with
CAEV seropositivity, the interaction among variables was tested
with a multivariable logistic regression model in Minitab Ver. 13.
Goats showing clinical signs consistent with CAE where grouped

according to their CAEV seropositivity status.

calostro. Todos los machos presentes en las unidades de produc-
cién se muestrearon, con excepcion de aquellos que no se usaron

con fines reproductivos.
Muestreos y pruebas clinicas

Las muestras de sangre se obtuvieron por medio de puncién
yugular usando tubos al vacio sin anticoagulantes. Las cabras
muestreadas se encontraban clinicamente sanas al momento de
tomar las muestras de sangre, aunque se efectué un examen cli-
nico detallado de cada cabra para identificar la presencia de sig-
nos clinicos sugestivos de AEC, tales como artritis, mastitis, res-
piracién anormal o signos neurolégicos; ademds, se obtuvo una
anamnesis detallada para cada cabra muestreada. Las muestras se
transportaron al laboratorio a 4 °C y centrifugaron a 1000 g por
15 min para separar el suero, el cual se almacené a -20 °C hasta

el momento de su anilisis.
Factores de riesgo

Un cuestionario semi-estructurado se usé para investigar los
factores de riesgo asociados con la seroprevalencia de anticuerpos
al VAEC y se desarrollaron dos cuestionarios semiestructurados
que se presentaron a duefios de las unidades de produccién para
recolectar informacion de la salud y el manejo del rebafio. Un
primer cuestionario se administré de manera individual para
cada cabra muestreada de la unidad de produccién. Los datos de
entrada incluyeron: la identificacién de la cabra, su ubicacién,
procedencia, edad, etapa productiva, resultados de la inspeccién
fisica, ingesta de calostro y datos productivos individuales. Luego
se aplicé un segundo cuestionario relacionado con el manejo de
cada unidad de produccién, la cual incluyé: el tipo de operacién,
el tipo de ordena y manejo reproductivo, y si se usé inseminacién

artificial o monta natural.
Diagnéstico serolégico

Las muestras se procesaron por serologfa usando una prueba
ELISA indirecta en la Unidad de Diagnéstico de la Facultad de
Medicina Veterinaria y Zootecnia , Universidad Veracruzana, en
Veracruz. La prueba de ELISA indirecta en serie se llevé a cabo
para procedimientos de tamizado y confirmatorios con el uso de
los kits comerciales (IDEXX Laboratories CAEV/MVV™), de
acuerdo con lo establecido por la Organizacién Mundial de Sa-
lud Animal (OIE, 2008) con una sensibilidad general de 100% y
una especificidad de 99.8%. La prueba de tamizado (filero CHE-
KIT CAEV/MVV IDEXX™) se llevé a cabo en todos los sueros.
Cada suero de tamizado positivo se analizé con el kit de verifi-
cacién CHEKIT CAEV/MVV IDEXX™ con el fin de confirmar

los resultados del tamiz. En ambas pruebas se ley6 la absorbancia
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RESULTS AND DISCUSSION

The screening test showed that 41 out of 564
goats sampled, resulted positives; however, only 36 of
them were positive to the confirmatory test. Overall
seroprevalence (6.4%, 36/564) in this study (Table 1)
is higher compared to the 0.4% found by Torres ez al.
(2003) for the state of Yucatan, but close to the 5.8%
described by Adams ez al. (1984) for states of central
Mexico. It is also higher than the 2.73% determined
in Korea (Oem et al., 2012), the 5.1% found in the
Sultanate of Oman (Tageldin ez al., 2012), and the
5.9% established in Thailand (Kanisak ez 2/, 2011).
On the contrary, the seroprevalence to CAE in this
study is lower than the 8.9% reported for Jordan
(Al-Qudah ez 4/, 2006) and the 42% determined in
Norway (Nord e al., 1998).

CAEV seroprevalence by municipality was 64.3%
(9/14, Table 1). No seropositive goats were found
in the municipalities de Jalacingo, Chiconquiaco,
Emiliano Zapata, Tatatila and Ixhuacan. Positive
goats were detected in nine municipalities (Table 2).

In this study herd seroprevalence in four
municipalities ranged between 50 and 60% (Table
3). The average herd seroprevalence identified in our
study (22.3%) was higher than the 3.6% found by
Torres et al. (2003) in Yucatan but is lower than the
28.6% reported in other states of Mexico (Adams ez
al, 1984). In Paraiba, Brazil, Bandeira ez 4/ (2009)
studied 60 goat herds from 15 municipalities and
they found an overall seroprevalence of 8.2%, but it
was 86.6% by municipality, which is higher than our
result (64.3%). However, both studies agree because
although the overall seroprevalence is apparently low,
it is higher by municipality, which means that the
disease is spreading in the municipalities where the
two studies were carried out.

con un lector de microplacas (Biorad™ Model 680) a 450 nm.
El programa XChek se utiliz6 para interpretar los valores de ab-
sorbancia obtenidos. Los sueros positivos en ambas pruebas se

consideraron como positivos para VAEC.
Andlisis estadistico

Un andlisis estadistico se realizé por medio de epidemiolo-
gia descriptiva. La seroprevalencia se determiné por medio del
programa en linea VassarStats para estimar proporciones e in-
tervalos de confianza, segtin lo propuesto por Thrusfield (2005).
La asociacién entre las variables de estudio en los cuestionarios y
la seropositividad se calculd con la Razén de Momios (RM) en
el programa Win Episcope Ver. 2.0. El anilisis univariado con
la prueba de chi cuadrada se usé para encontrar una asociacién
entre la seropositividad a la AEC y cada factor de riesgo conside-
rado, tanto a nivel de rebano como individual. Para elucidar los
factores de riesgo asociados con la seropositividad al VAEC, se
puso a prueba la interaccién entre variables con un modelo de re-
gresién logistica multivariada en Minitab Ver. 13. Las cabras que
presentaron signos clinicos consistentes con AEC se agruparon

segtin su estado de seropositividad al VAEC.
RESULTADOS Y DISCUSION

El tamizado demostré que 41 de 564 cabras
muestreadas resultaron positivas; sin embargo, Gnica-
mente 36 de ellas fueron positivas a la prueba confir-
matoria. La seroprevalencia general (6.4%, 36/564)
en este estudio (Cuadro 1) es mayor en comparacién
con el 0.4% encontrado por Torres et al. (2003) para
el estado de Yucatdn, pero mds cercano al 5.8% des-
crito por Adams e al. (1984) para estados del centro
del pais. También es mayor que el 2.73% determi-
nado en Corea (Oem et al., 2012), el 5.1% hallado
en el Sultanato de Oman (Tageldin ez 4/, 2012), y el
5.9% registrado en Tailandia (Kanisak ez a/., 2011).

Table 1. CAEV seroprevalence in goats from the central municipalities of Veracruz, Mexico

by indirect ELISA testing.

Cuadro 1. Seroprevalencia del VAEC en cabras de municipios del centro de Veracruz,
México por medio de la prueba indirecta de ELISA.

Prevalence Total (No.) Positives (No.) Prevalence (%) T, Cl
General 564 6.4 4.6-8.7
By municipality 14 64.3 38.7-83.6
By herd 81 22.3 14.5-32.4

1 . : YA
450.CL: Confidence interval at 95% |
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Table 2. CAEV seroprevalence in goats by municipality in central Veracruz, Mexico.

Cuadro 2. Seroprevalencia del VAEC en cabras por municipio, en el centro de Veracruz,

México.
Municipality Prevalence (%) 950 Cl Odds ratio ‘OR , CI
Coatepec 26.8 (11/41) 15-41 17.6 2.16-143.34
Coacoatzintla 22.2 (8/36) 11-38 13.71 1.62-115.46
Yecuatla 8.8 (3/34) 3-22 4.64 0.46-46.69
Tlacolulan 7.7 (3/39) 2-20 4.0 0.39-40.06
Las Vigas 7.3 (3/41) 3-19 3.7 0.37-37.9
Perote 5.4 (4/74) 2-14 2.74 0.29-25.3
Villa Aldama 4.1 (2/49) 1-13 2.04 0.17-23.29
Las Minas 3.0 (1/33) 0-15 1.5 0.09-24.85
Xico 2.0 (1/49) 0-10 1.0 0.03-2.13
Total 6.4 4.6-8.7

T, Cl: Confidence interval at 95%. *OR95 , CI: Odds ratio confidence interval at 95%

95 %

@1, Cl: intervalo de confianza al 95%. *OR

Momios al 95%.

CI: intervalo de confianza de la Razén de

95%

Table 3. CAEV seroprevalence by herd in goats from 14 municipalities of the state of Veracruz, Mexico.
Cuadro 3. Seroprevalencia del VAEC por rebaiio en cabras de 14 municipios del estado de Veracruz, México.

Municipality =~ Sampled herds (No.)  Positive herds (No).  Prevalence (%) T0s0,Cl Odds ratio
Coacoatzintla 5 3 60.0 0.87-207.6 13.5
Coatepec 5 3 60.0 0.87-207.6 13.5
Yecuatla 5 3 60.0 0.87-207.6 13.5
Las Vigas 6 3 50.0 0.65-122.8 9.0
Villa Aldama 7 2 28.6 0.25-50.0 3.6
Las Minas 5 1 20.0 0.11-45.7 2.2
Tlacolulan 6 1 16.6 0.09-35.4 1.8
Xico 7 1 14.3 0.07-28.89 1.5
Perote 10 1 10.0 2-40 1.0

t . i 0fy o
45,Cl: Confidence interval at 95% < .

Herd seroprevalence in other countries tends also
to be higher: 23.2% in Jordan (Al-Qudah ez /., 2000),
31% in Thailand (Kanisak ez 2/, 2011), 73% in USA
(Cudlip ez al., 1992), 82% in Australia (Grewal ez
al., 1986), and in Norway it ranged between 11.5
to 71.1% (Nord et al., 1998). Smith and Sherman
(2009) pointed out seroprevalence in imported goats
or in those in contact with them (Smith ez /., 2009).
Although, in our study no goats were imported
from other countries, some came from Queretaro
and Guanajuato states, where seroprevalence was
identified; and, in those states, government genetic
improvement programs support goat trading among
farmers. Hence, goats coming into Veracruz from
CAE affected states might explain, at least in part,

CI: intervalo de confianza al 95%.

Por otra parte, la seroprevalencia a AEC en este es-
tudio es menor que el 8.9% reportado para Jordania
(Al-Qudah ez al., 20006) y el 42% determinado en
Noruega (Nord et al., 1998).

La seroprevalencia del VAEC por municipio fue
de 64.3% (9/14, Cuadro 1). No se encontraron ca-
bras seropositivas en los municipios de Jalacingo,
Chiconquiaco, Emiliano Zapata, Tatatila o Ixhua-
can. En nueve municipios se encontraron cabras se-
ropositivas (Cuadro 2).

En este estudio, la seroprevalencia de rebafos en
cuatro municipios fue de entre 50 y 60% (Cuadro
3). La seroprevalencia de rebafo promedio encontra-
da en el presente estudio (22.3%) fue mayor que el
3.6% notificado por Torres ez al. (2003) en Yucatdn,
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the spreading of this disease (Adams ez al., 1984;
Tesoro et al., 2003).

In regard to the productive status of seropositive
goats, 44% were dairying goats, 33% bucks, 17%
fresh does, 3% were pregnant and 3% were dry
females. Highest seroprevalence were observed
among bucks, dairying or milking goats and fresh
does (Table 4).

In this study, owners of most of the herds
were trading, sharing or selling bucks without any
knowledge of its sanitary status, and consequently
increasing the risk of spreading diseases among herds.
Moreover, the absence of lesions in the reproductive
system, confirms the possibility of spreading the
disease by venereal contact, as described by Martinez
etal. (2005), who identified the presence of CAEV in
semen and reproductive system, but were unable to
find changes in reproductive variables or any physical
alterations.

The highest number of positive goats was found
among milking does; hence, this productive stage
is important for spreading the disease. Smith and
Sherman (2009) noted that the risk of infection in
adult does increases by sharing milking machines
or by neglecting hygienic practices such as washing
hands and goat udders when milking by hand. This
is because CAEV can be found in the milk and it
may spread through milk backflow due to vacuum
fluctuations in the milking system, or by milk
dripping from the mammary gland after milking
(Smith and Sherman, 2009). Also, Castro et al.
(2002) found a higher seroconversion rate at the
period between the beginning of the breeding up
to the last half of lactation and at the beginning of
breeding.

aunque fue menor al 28.6% reportado en otros es-
tados de México (Adams et a/, 1984). En Paraiba,
Brasil, Bandeira er a/. (2009) estudiaron 60 rebafos
de cabras de 15 municipios y encontraron una se-
roprevalencia general de 8.2%, pero fue de 86.6%
por municipio, lo cual es mayor a nuestro resultado
(64.3%). Sin embargo, ambos estudios concuerdan,
ya que, a pesar de que la seroprevalencia general apa-
renta ser baja, es mayor por municipio, lo cual sig-
nifica que la enfermedad se estd propagando en los
municipios donde ambos estudios se llevaron a cabo.

La seroprevalencia en rebafios de otros paises tam-
bién tiende a ser mayor: 23.2% en Jordania (Al-Qu-
dah ez al., 2006), 31% en Tailandia (Kanisak ez 4.,
2011), 73% en EE. UU. (Cutlip ez al., 1992), 82%
en Australia (Grewal ez al., 1986), y en Noruega os-
cil6 entre 11.5 y 71.1% (Nord ez al., 1998). Smith y
Sherman (2009) senalaron seroprevalencia en cabras
importadas o cabras locales en contacto con importa-
das (Smith ez 4/, 2009). Aunque en nuestro estudio
no se importaron cabras de otros paises, algunas se
trajeron de los estados de Querétaro y Guanajuato,
donde se identificé seroprevalencia, y en dichos es-
tados, los programas gubernamentales de mejora
genética apoyan la comercializacién caprina entre
productores. Por ello, las cabras llevadas a Veracruz
desde estados afectados por la AEC podrian explicar,
al menos en parte, la propagacién de esta enfermedad
(Adams et al., 1984; Tesoro et al., 2003).

Con respecto al estado productivo de las cabras
seropositivas, 44% fueron cabras en ordefa, 33%
machos, 17% hembras recién paridas, 3% estaban
prefiadas y 3% eran hembras secas. La seroprevalen-
cia mas alta se observé entre machos, cabras en orde-
fia y en hembras recién paridas (Cuadro 4).

Table 4. CAEV seroprevalence by goats’ productive stage in 14 municipalities of the state of Veracruz, Mexico.
Cuadro 4. Seroprevalencia de VAEC por edades productivas de cabras en 14 municipios del estado de Veracruz,

México.

Productive stage ~ Sampled Animals, (No.) ~ Positive Animals, (No.) Prevalence, (%) 7, CI Odds ratio
Bucks 79 15.2 8.9-24.7 10.0
Fresh does 80 7.5 32.2-14.4 4.54
Milking goats 277 5.8 3.6-9.2 3.43
Dry goats 28 3.6 0.6-17.7- 2.04
Does 57 1.8 0.0-9.2 1.0
Weaned kids 43 0.0 0-0 0.0
TOTAL 564 6.4 4.6-8.7

"5 ,CL: Confidence interval at 95% « ., CI: intervalo de confianza al 95 %.
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In this study, 7 to 12 months-old females were 2.5
times (., C, 1.5 - 5.1) more likely to be seropositive
(Table 5). In Jordan, highest CAEV seroprevalence
was observed in goats older than 3-years and younger
than G-years of age (Al- Qudah ez al., 2006). Rowe
and East (1997) pointed out that infected does and
kids born by normal delivery, are 10% more likely
to seroconvert after six months of age, although they
were fed pasteurized colostrum and milk, which
indicates that the offspring were exposed to vaginal
secretions during delivery or by interaction with
other infected goat herds.

The largest sampled age stratum was between 30
and 48 months-old; however, although goats were
included from 3 months-old on, none less than 7
months-old resulted positive (Table 5). The highest
seroprevalence occurred between 7 and 12 months-
old (11.5%; ,., CL, 6.9 - 19.6).

Most positive goats were born in the sampled

farms, but others came from Querétaro, Guanajuato,
Jalisco, San Luis Potosi, and Puebla (Table 6). Goats

En este estudio, los duenos de la mayoria de los
rebafios comercializaban, compartian o vendian ma-
chos sin conocimiento de su estado sanitario, y en
consecuencia aumentaban el riesgo de propagar en-
fermedades entre rebafos. Ademds, la ausencia de
lesiones en el sistema reproductivo confirma la posi-
bilidad de propagar la enfermedad por contacto ve-
néreo, segiin lo descrito por Martinez ez al. (2005),
quienes identificaron la presencia de VAEC en el se-
men y sistema reproductivo, pero no pudieron en-
contrar cambios en las variables reproductivas o algu-
na alteracién fisica.

El mayor nimero de cabras positivas se hall6
entre hembras lecheras; por lo tanto, este estado re-
productivo es importante para la propagacién de la
enfermedad. Smith y Sherman (2009) senalaron que
el riesgo de infeccién en hembras lecheras aumenta
al compartir mdquinas para ordenar o al descuidar
précticas higiénicas como el lavado de manos o de
las ubres caprinas al ordefiar a mano. Esto se debe
a que el VAEC puede encontrarse en la leche y se

Table 5. CAEV seroprevalence by age of goats in 14 municipalities of the state of Veracruz, Mexico.
Cuadro 5. Seroprevalencia de VAEC por edad en cabras de 14 municipios del estado de Veracruz, México.

Age Sampled Positive Prevalence . .
(mofths) goats [E)No). goats (No.) (%) '955Cl Odds ratio "OR 55, Cl
3-6 41 0 0 0-0 0.0 0-0
7-12 104 12 11.5 6.9-19.6 2.57 1.2-5.1
13-24 89 4 4.5 1.2-11.0 1.0 0.2-1.9
30-48 254 16 6.3 3.9-10.0 1.4 0.5-1.9
>60 76 4 5.3 2.1-12.8 1.17 0.3-2.3

T ., CI: Confidence interval at 95 %. SOR

95% 95 %

CI: Odds ratio confidence interval at 95% < ¥

950.CL: intervalo

de confianza al 95 %. *OR , Cl: intervalo de confianza de la Razén de Momios al 95 %.

Table 6. CAEV seroprevalence by origin of goats in 14 municipalities of the state of Veracruz, Mexico.
Cuadro 6. Seroprevalencia del VAEC por origen de cabras en 14 municipios del estado de Veracruz, México.

Provenance Sampled goats (No.) Positive goats (No.) Prevalence (%) T o CI Odds ratio
Jalisco 2 1 50 9.5-90.6 16.72
Querétaro 6 2 33.3 9.7-70.0 8.36
Guanajuato 16 5 31.3 14.2-55.6 7.60
Puebla 9 1 11.1 2.0-43.5 2.09
Veracruz 134 4 3 1.2-7.4 0.51
San Luis Potosf 1 1 100 20.7-100 -
Herd born 390 22 5.6 3.8-8.4 1.00

f .. CI: Confidence interval at 95% +

95% 95%

CI: intervalo de confianza al 95%.
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coming from Michoacin (0/3), Tlaxcala (0/2) or
borrowed (0/2) tested negative.

In our study, according to goat provenance, those
coming from other states such as Puebla, Querétaro,
and Guanajuato seemed to pose a threat to local herds,
even though low numbers call for caution (Table 6).
This situation was noted by Torres ez a/. (2003), who
reported that moving goats to other farms lacking
a CAEV testing is a risk to native goats in an area
without evidence of infection, since they observed
positive goats in Yucatan coming from the neighbor
Campeche and from California. Moreover, Adams ez
al. (1984), who conducted one of the first studies on
CAEYV, stated that USA is one of the countries where
the disease seroprevalence is high. This agrees with
Trigo (1991), who reported that CAEV introduction
into Mexico was due to the importation of goats
from USA and Canada.

A high seroprevalence of CAEV was identified
in the states of Queretaro (33.3%) and Guanajuato
(31.3%). Therefore, the mobilization of goats from
these and other infected states into Veracruz explains
the spreading of CAEV (Adams ez al., 1984; Tesoro
et al., 2003). Goat mobilization as a significant risk
factor (p<0.05) associated to CAEV, may be explained
by the fact that many bucks and some females came
from states where this disease is a common health
problem. Once introduced to Veracruz, the situation
was exacerbated by buck trading and exchange
of females among farmers, except those that were
reviewed and tested by a veterinarian to ensure a
health status for CAEV and other infectious diseases.

Besides, many seropositive goats never showed
an injury associated with CAE, which makes it
easier for producers and professionals to trust and
allow mobilization of goats without prior disease
control, because the development of lesions after
seroconversion depends on many factors. It also
indicates that the goats most likely to present signals,
are those from herds with a high seroprevalence rate
and unsatisfactory hygienic characteristics (Badiola
et al., 2009). In a longitudinal study, it was found
that the lack of any control measures in the herd and
unlimited contact between kids and their dams led to
an annual increase of seroprevalence rate (Berriatua ez
al., 2003).

Out of the total, 31.7% goats showed some
clinical signs in the past, but among the positives,
47% showed no clinical signs consistent with CAE.
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puede transmitir a través del reflujo de la leche por
fluctuaciones del vacio en el sistema de ordena, o por
el goteo de leche de la glindula mamaria después de
la ordena (Smith y Sherman, 2009). Ademids, Castro
et al. (2002) encontraron una tasa de seroconversién
mayor en el periodo entre el inicio del apareamiento
hasta la Gltima mitad de la lactancia, asi como al ini-
cio del apareamiento.

En este estudio, las hembras de entre 7 y 12 meses
tenfan 2.5 veces mayor posibilidad (,,, CI, 1.5 - 5.1)
de ser seropositivas (Cuadro 5). En Jordania, la ma-
yor seroprevalencia de VAEC se observé en cabras de
edades mayores a los 3 afios y menores a los 6 afios
(Al- Qudah ez al., 2006). Rowe e East (1997) sefia-
laron que las hembras y cabritos infectados, nacidos
por parto normal, tienen una posibilidad 10% mayor
de seroconvertir después de los seis meses de edad,
aun alimentados con leche y calostro pasteurizado; lo
cual indica que las crias estuvieron expuestas a secre-
siones vaginales durante el parto, o por interaccién
con otros rebanos de cabras infectadas.

El estrato de edad con la muestra de mayor tama-
fio fue el de 30 y 48 meses; sin embargo, aunque las
cabras se incluyeron a partir de los 3 meses de edad,
ninguna de menos de 7 meses resulté positiva (Cua-
dro 5). La mayor seroprevalencia ocurrié entre las
edades de 7 y 12 meses (11.5 %; o5 %CL 6.9 -19.6).

La mayoria de las cabras positivas nacieron en las
unidades de produccién muestreadas, pero otras pro-
venfan de Querétaro, Guanajuato, Jalisco, San Luis
Potosi y Puebla (Cuadro 6). Las cabras provenientes
de Michoacdn (0/3), Tlaxcala (0/2) o prestadas (0/2)
dieron resultados negativos en la prueba.

En el presente estudio, segiin la procedencia de
las cabras, las que venian de otros estados tales como
Puebla, Querétaro y Guanajuato parecian represen-
tar una amenaza para los rebafios locales, aunque las
cifras bajas se deben considerar con precaucién (Cua-
dro 6). Torres et al. (2003) senalaron que, el traslado
de cabras a otras unidades sin pruebas de VAEC es
un riesgo para las cabras nativas en un drea sin evi-
dencia de infecci6n, ya que encontraron cabras positivas
en Yucatdn que se habian trasladado desde el colindante
estado de Campeche, y desde California. Ademds,
Adams et al. (1984), quienes realizaron uno de los
primeros estudios sobre la VAEC, afirmaron que EE.
UU. es uno de los paises con niveles altos de seropre-
valencia de la enfermedad. Esto concuerda con Trigo
(1991), quien reporté que la introduccién de VAEC
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The other goats showed at least one clinical sign
suggestive of CAEV, in the past (Table 7).

Most seropositive goats showed no evidence of
injury, so for CAE the absence of clinical signs does
not indicate that goats are free from this disease.
This fact allowed the spread of virus within the herd
despite seroconversion (Badiola ez al., 2009; Pearson
and Kinsley, 2009). In our study, 47% of positive
goats showed no clinical sign commonly associated
with CAE. Close contact between goats for long
periods favors CAEV spreading due to the constant
exposure to secretions of sick animals (Berriatua ez
al., 2003; Peterhans ez al., 2004).

Thus, in semi-confined farms included in our
study, the infection spreads by contact when goats
are gathered at night, during milking and when
nutritional supplementation takes place, among
others common activities. Regardless of the other
risk factors observed, the interaction with this type
of production system was significant (p=<0.001).
Hence, the production system is a risk factor
because there is more chance of infection due to
close contact between goats housed in confined or
semi-intensive systems, due to aerosol spraying or by
mere coexistence (Peterhans ez /., 2004; Rowe et al.,
1991).

As for the individually identified risk factors,
these were goats in the municipalities of Coatepec
(OR 13.5), Coacoatzintla (OR 13.5), and Yecuatla
(OR 13.5), bucks (OR 10.0), and goats between 7
and 12 months of age (OR 2.57). Goats imported
from Jalisco (16.72), Querétaro (OR 8.63) and

Guanajuato (OR 7.6) were recognized as risk factors.

Table 7. Frequency of previous clinical signs in goats tested
for CAEV in 14 municipalities of the state of
Veracruz, Mexico.

Cuadro 7. Frecuencia de signos clinicos previos en cabras con

pruebas para VAEC en 14 municipios del estado de
Veracruz, México.

Clinical signs Present Absent  Odds ratio
Arthritis 56 508 1.0
Respiratory distress 75 489 1.34
Mastitis 26 538 0.46
Milk yield reduction 13 551 0.23
Loss of appetite 9 555 0.16
Body condition loss 6 558 0.11
No clinical signs 385 179 -

a México se debié a la importacién de cabras desde
los EE.UU. y Canad4.

Una seroprevalencia alta del VAEC se identificé
en los estados de Quéretaro (33.3%) y Guanajuato
(31.3%). Por lo tanto, la movilizacién de cabras de
estos y otros estados con infeccidn hacia Veracruz ex-
plica la propagacién de VAEC (Adams ez al., 1984;
Tesoro et al., 2003). La movilizacién de cabras como
un factor de riesgo significativo (p<0.05) asociado a
VAEC podria explicarse por el hecho de que muchos
machos y algunas hembras provenian de estados en
los que esta enfermedad es un problema de salud co-
mun. Una vez introducidas a Veracruz, la situacién
se vio exacerbada por el comercio de sementales y el
intercambio de hembras entre productores, con ex-
cepcién de los ejemplares revisados y evaluados por
veterinarios para asegurar un estado de salud libre de
VAEC y otras enfermedades infecciosas.

Ademds, muchas cabras seropositivas nunca pre-
sentaron lesiones relacionadas con AEC, lo cual fa-
cilita que los productores y profesionales permitan y
confien en la movilizacién de las cabras sin un con-
trol sanitario previo, ya que el desarrollo de lesiones
después de la seroconversién depende de muchos
factores; también indica que las cabras con mayor
posibilidad de presentar lesiones son aquellas cabras
procedentes de rebafios con una seroprevalencia alta
y caracteristicas de higiene insatisfactorias (Badiola
et al., 2009). En un estudio longitudinal, se encon-
tr6 que la falta de medidas de control en el rebano y
el contacto ilimitado entre los cabritos y sus madres
condujeron a un aumento anual en la tasa de seropre-
valencia (Berriatua ez /., 2003).

Del total de cabras, 31.7% habian presentado
signos clinicos, aunque, entre los positivos, 47% no
mostraron signos clinicos consistentes con AEC; las
demds cabras exhibieron al menos un signo clinico
sugestivo de VAEC en el pasado (Cuadro 7).

La mayoria de las cabras seropositivas no presen-
taron evidencia de lesiones, asi que, para la AEC la
ausencia de signos clinicos no indica que las cabras se
encuentren libres de esta enfermedad. Esto permitié
la propagacién del virus dentro del rebano, a pesar de
la seroconversién (Badiola ez /., 2009; Pearson and
Kinsley, 2009). En nuestro estudio, 47% de las ca-
bras que dieron positivo no mostraron signos clinicos
asociados de manera tipica con la AEC. El contacto
cercano entre cabras durante largos periodos favore-

ce la propagacién de VAEC, debido a la constante
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Among the clinical signs reported, the previous
presence of respiratory distress was the main health
problem observed (OR 1.34), but a high proportion
of goats showed no clinical signs.

Konishi ez al. (2004) in Japan and Torres et al.
(2003) in Mexico found evidence of CAEV in goats
imported for genomic improvement programs.
These researchers indicated that the CAEV was most
prevalent in imported goats, non-existent in goats
without contact with imported goats, and more
common in goats in contact with imported goats
(Torres et al., 2003). Many seropositive goats never
show any clinical sign or injury that can be attributed
to CAEV (Badiola ez al, 2009). Hence, farmers
and veterinarians alike are confident and allow free
goats mobilization without prior disease checking.
In Mexico, veterinary authorities regulate imports
of live goats for genetic improvement allowing only
the introduction of those goats bought from goat
flocks certified free of the disease; however, goats
that carry the virus may not show any clinical signs.
Serological latency may also take months or years
before seroconversion takes place or it may never
occur at all (Rimstad et 4., 1993).

In order to clarify the interaction between
individual variables identified as significant risk
factors, data were analyzed by logistic regression.
However, no significant interaction among variables
was detected.

Control and eradication of CAEV seems to be
difficult to achieve. In Poland a control program
based on weaning kids immediately after birth and
rearing them on cow colostrum and milk allowed to
reduce seroprevalence, but it did not eradicate the
disease. Apparently, the disease turned endemic due
to horizontal transmission and other limiting factors
(Kaba ez al., 2011). In a control program for CAEV
established in three Norwegian goat herds, the kids
were removed from the infected herds at birth,
avoiding any contact with the dam, and fed cow’s
colostrum and milk; groups were kept segregated
from the seropositive groups by compact pen fences,
and positive and indeterminate goats were culled.
Two years after establishing the control program,
the herd with the highest initial seroprevalence and
in which infected and seronegative goats grazed on
common pastures, had a higher seroconversion rate
than the other herds (Nord ez 2/, 1998).

In Italy, a high seroprevalence and a low clinical
incidence of lentivirus in goats was maintained as
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exposicion a las secreciones de animales enfermos
(Berriatua ez al., 2003; Peterhans et al., 2004).

Por ello, en las unidades de produccién con semi-
confinamiento incluidas en este estudio, la infeccién
se propaga por contacto cuando las cabras se encuen-
tran juntas por la noche, durante la ordefia y cuando
se realiza la suplementacién alimenticia, entre otras
actividades comunes. A pesar de los demds factores
de riesgo observados, la interaccién con este tipo de
sistema de produccién fue significativo (p=<0.001).
Por lo tanto, el sistema de produccién es un factor
de riesgo, ya que hay mds posibilidad de infeccién
por contacto fisico entre cabras alojadas en sistemas
confinados o semi-intensivos, debido a la aspersién
del virus en aerosol o por la mera coexistencia (Pe-
terhans ez al., 2004; Rowe et al., 1991).

Respecto a la identificacién individual de los
factores de riesgo, fue en cabras de los municipios
de Coatepec (RM 13.5), Coacoatzintla (RM 13.5),
y Yecuatla (RM 13.5), machos (RM 10.0) y cabras
de entre 7 y 12 meses de edad (RM 2.57). Las ca-
bras procedentes de Jalisco (16.72), Querétaro (RM
8.63) y Guanajuato (RM 7.6) se reconocieron como
factores de riesgo. Entre los signos clinicos reporta-
dos, la previa presencia de fallos respiratorios fue el
principal problema de salud observado (RM 1.34),
aunque una alta proporcién de cabras no presentd
signos clinicos.

Konishi ez al. (2004), en Japén, y Torres et al.
(2003), en México, hallaron evidencias de VAEC en
cabras importadas para programas de mejora gené-
tica. Estos investigadores indicaron que VAEC fue
més predominante en cabras importadas, inexistente
en cabras sin contacto con cabras importadas, y mds
comun en cabras en contacto con cabras importa-
das (Torres et al., 2003). Muchas cabras seropositi-
vas nunca muestran signos clinicos o lesiones que se
puedan atribuir al VAEC (Badiola ez a/., 2009). Por
ello, tanto productores como veterinarios se sienten
con la confianza de permitir la libre movilizacién de
cabras sin una prueba de salud previa. En México, las
autoridades veterinarias regulan las importaciones de
cabras vivas para la mejora genética, al permitir solo
la introduccién de cabras compradas de rebafios
certificadas como libres de enfermedades; sin embar-
go, las cabras que portan el virus pueden no presentar
signos clinicos. La latencia serolégica también pue-
de tardar meses o afios antes de que se lleve a cabo
la seroconversién o incluso puede que nunca ocurra

(Rimstad et al., 1993).
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culling clinically affected goats became a common
practice (Gufler ez al., 2008). On the contrary, a
CAE five-year eradication program in Japan showed
that the combined use of isolated and milk-deprived
rearing and periodical detection testing are effective
in establishing a CAEV-free flock from an infected
flock (Konishi et al., 2001).

In our study, since CAEV is not a prior knowledge
in regards of its seroprevalence and the health status
of imported or even native goats, easy access of the
virus to herds not infected with CAEV seemed to be
promoted. In the herds where the presence of this
disease was identified, it is necessary to conduct an
epidemiological monitoring plan to establish the
necessary measures for its control. The need to impose
strict quarantine as well as the practice of testing and
maybe slaughtering of positive goats imported from
CAEV endemic areas for breeding, are suggested to
prevent spreading the disease.

CONCLUSIONS

This study proved that CAEV was introduced
into the state of Veracruz, and it is spreading as
evidenced by the infection of the crossbred goats.
Crossbreeding using infected goats may be the main
source for spreading the disease and may contribute
to impaired productivity of these animals.

Due to the relevance and spreading of CAE, it is
necessary to conduct national field studies in order
to identify seropositive goats, which were determined
as a risk factor because of the common practice of
moving them for breeding among different states and
regions of Mexico.
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CONCLUSIONES
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