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Perfil seroldgico del virus de influenza porcina, Mycoplasma
hyopneumoniae y Actinobacillus pleuropneumoniae, en granjas
de Yucatan, México

Serological profile of porcine influenza virus, Mycoplasma
hyopneumoniae and Actinobacillus pleuropneumoniae, in farms
of Yucatan, Mexico

Mario Alvarez Fleites*

Jorge C. Rodriguez Buenfil*
Abel Ciprian Carrasco**
Lourdes Rodriguez Guzman***
Guadalupe Ayora Taverat
José C. Segura Correa*

Abstract

The objectives of this study were: to estimate the frequency of pigs that were seropositive to porcine influ-
enzavirus (PIV), Mycoplasma hyopneumoniae and Actinobacillus pleuropneumoniae for each phase of produc-
tion; as well as to determine the frequency of the most common serotypes of A. pleuropneumoniae and
subtypes of PIV in fattening pigs. A cross-sectional study was carried out in 25 complete-cycle farms in
the state of Yucatan, Mexico. The number of pigs sampled per farm was 40, ten pigs for each phase of
production. Blood samples were collected to detect antibodies against PIV subtypes HINI and H3N2,
M. hyopneumoniaeand A. pleuropneumoniae. Data were analyzed using descriptive statistics and Chi-square
tests. The frequency of farms positive to PIV was 56%, with 8.3% and 65.1% pigs seropositive to subtypes
HINI and H3N2, respectively. The frequency of farms seropositive to M. hyopneumoniae was 100% and
the individual frequency 29.7%. The frequency of seropositive farms to A. pleuropneumoniae serotype 1
was 100%. Forty-eight percent of the farms were positive to serotype 3, and 52% to serotype 7. Individual
frequencies for serotypes 1, 3 and 7 were 11.5%, 7.4% and 10.1%, respectively. In conclusion, there was
a high seroprevalence of PIV, M. hyopneumoniae and A. pleuropneumoniae in farms and pigs of the state of
Yucatan. These infectious agents are distributed in the different phases of production of fattening pigs.
The H3N2 and HIN1 subtypes of PIV and the serotypes 1, 3 and 7 of A. pleuropneumoniae were the most
frequent.

Key words: PORCINE INFLUENZA VIRUS, MYCOPLASMA HYOPNEUMONIAE, ACTINOBACILLUS PLEUROPNEUMONIAE,
PIGS.

Resumen

Los objetivos de este estudio fueron estimar la frecuencia de cerdos seropositivos al virus de influenza
porcina (VIP), Mycoplama hyopneumoniae y Actinobacillus pleuropneumonia, por etapa de produccion;
determinar la frecuencia de los serotipos mas comunes de A. pleuropneumoniaey los subtipos del VIP en
cerdos de engorda. Se realiz6 un estudio seccién-cruzada en 25 granjas porcinas de ciclo completo en
Yucatan, México. El nimero de cerdos muestreados por granja fue de 40 animales, divididos en diez
cerdos por cada etapa de producciéon. Muestras de sangre de los cerdos se obtuvieron para detectar
presencia de anticuerpos contra el VIP, subtipos HIN1 y H3N2, M. hyopneumoniaey A. pleuropneumoniae.
Los datos se analizaron mediante estadistica descriptiva y pruebas de Ji-cuadrada. La frecuencia de
granjas positivas al VIP fue 56%, con 8.3% y 65.1% de los sueros positivos a los subtipos HIN1 y H3NZ2,
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respectivamente. La frecuencia de granjas seropositivas a M. hyopneumoniae fue 100% vy la frecuencia
individual 29.7%. La frecuencia de granjas seropositivas a A. pleuropneumoniae serotipo 1 fue 100%.
Cuarenta y ocho por ciento de las granjas fueron seropositivas al serotipo 3 y 52% al serotipo 7. Las
frecuencias individuales para los serotipos 1, 3 y 7 fueron 11.5%, 7.4% y 10.1%, respectivamente. Existe
alta seroprevalencia de granjas y cerdos con VIP, M. hyopneumoniae y A. pleuropneumoniae en Yucatan.
Estos agentes se encuentran distribuidos en las diferentes etapas del periodo de engorda. Los subtipos
H3N2y HIN1 del VIP y los serotipos 1, 3y 7 de A. pleuropneumoniae fueron mas frecuentes.

Palabras clave: VIRUS DE INFLUENZA, MYCOPLASMA HYOPNEUMONIAE, ACTINOBACILLUS PLEUROPNEUMONIAE,

CERDOS.

Introduction

wine industry in Mexico, as well as that of other

countries, is affected by sanitary problems, and

among these are the ones that belong to the
porcine respiratory complex (PRC). The presence
of this complex in farms has an effect on the produc-
tive parameters, causing a reduction in growth rate,
daily weight gain, feed consumption and conversion
and market weight of pigs." Estrada® and Hill et al.**
reported that the daily weight gain of pigs affected
with respiratory problems is reduced by 41.1 g and that
they delay 16.7 days more to be ready for market, due
to which the cost of feed increases by $79.8 per pig.
Different etiological agents participate in the PRC:
porcine influenza virus, Mycoplasma hyopneumoniaeand
Actinobacillus pleuropneumoniae. The animals that recu-
perate from PRC remain as carriers of these agents,
and they are the main disseminators of the problem
when they are introduced into herds that are free
from the disease complex. In Yucatan, studies done
with PRC are scarce and most of them have been per-
formed in slaughterhouses.’

The objectives of this study were to estimate the
frequency of pigs seropositive to porcine influenza
virus, M. hyopneumoniae and A. pleuropneumoniae at
each production stage; determine the frequency of
the most common serotypes of A. pleuropneumoniae
and the subtypes of porcine influenza virus that are
more common in fattening pigs, in intensive produc-
tion farms of Yucatan, Mexico

Material and methods

The study was carried out in the central zone of
Yucatan, Mexico, where the climate is warm subhu-
mid, with summer rains (Awl). The average annual
temperature is 27°C (range from 7 to 42° C), with an
annual precipitation mean of 984.4 mm and relative
humidity of 78.2%.°

A cross-section epidemiological study was done in
25 complete-cycle porcine farms, at one site, where
weaning was performed on average at 21 days of age.
From weeks four to ten, the piglets were maintained
in elevated cage pens, with a capacity for 16 animals
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Introduccion

n México, como en otros paises, la industria

porcina se ve afectada por problemas de origen

sanitario, entre éstos el complejo respiratorio
porcino (CRP). La presencia de este complejo en las
granjas tiene efecto en los indicadores de produccion,
ocasionando disminucion en la tasa de crecimiento,
en la ganancia diaria, enla conversion alimentariay en
el consumo y peso de los cerdos al mercado." Estrada®
y Hill et al** notifican que cerdos afectados con
problemas respiratorios presentan una disminuciéon
en la ganancia de peso de 41.1 g diarios y tardan
16.7 dias mas en salir al mercado, aumentando esto
altimo el costo por alimento en 79.8 pesos por cerdo.
En el CRP intervienen diferentes agentes etiol6gicos:
Virus de influenza porcina, Mycoplasma hyopneumoniae
y Actinobacillus pleuropneumoniae. Los animales que
logran recuperarse de CRP quedan portadores de esos
agentes, siendo éstos los principales diseminadores
del problema cuando son introducidos en hatos libres
de la enfermedad. En Yucatan los trabajos realizados
sobre CRP son escasos y los existentes, en su mayoria,
han sido realizados a nivel de rastro.’

Los objetivos de este estudio fueron estimar la
frecuencia de cerdos seropositivos al virus de influenza
porcina, M. hyopneumoniaey A. pleuropneumoniae por
etapa de produccion; determinar la frecuencia de los
serotipos mas comunes de A. pleuropneumoniaey los
subtipos del virus de influenza porcina mas comunes
en cerdos de engorda, en granjas de produccion
intensiva de Yucatan, México

Material y métodos

El estudio se realizé en la zona centro de Yucatan,
México, donde el clima es calido subhimedo, con
lluvias en verano (Awl). La temperatura media anual
es 27°C (rango 7 a 42°C), con precipitacién media
anual de 984.4 mm y humedad relativa de 78.2%.°

Se realiz6 un estudio epidemiolégico transversal
en 25 granjas porcinas de ciclo completo, de un
solo sitio, cuyo destete se realizaba en promedio a
los 21 dias de edad. De las semanas cuatro a diez
los lechones se mantenian en jaulas elevadas, con



per cage. From weeks 11 to 24 of age, they were
maintained in the fattening and finishing pens, with
cement floor and a capacity for 16 pigs per pen. The
pig breeder population varied between 100 and 1 000
SOWS.

At the farms, biosafety measures were minimum:
the cleaning and disinfecting of cages, pens and
buildings was partial; personnel had low sanitary level
of hygienic measures; there were no serological sam-
plings of replacement animals, nor did they have a
quarantine before entering the farm; and no vac-
cines were applied against the agents that are stud-
ied here. During the research period, the presence
of the porcine respiratory complex was reported in
the farms (PRC). Different antibiotics and doses were
used in the production stages as prophylactic mea-
sures against the respiratory problems, based on the
criteria and experiences of the veterinary doctors or
the producers.

The 25 farms were selected for convenience and
acceptance by the producers. The number of sampled
pigs per farm was 40 divided in ten pigs for each pro-
duction stage: weaning, growth, fattening, finishing.
The size of the sample was the one that was estimated
necessary to detect the presence of antibodies against
Aujeszky’s disease.” Briefly, an average population of
two thousand fattening pigs was considered in the
farms that were studied, 95% level of confidence of
detecting at least one positive animal in one farm and
expected prevalence of 8% and 25% per farm and
production stage, respectively.® Within each farm, ten
pens were randomly selected per production stage,
and one pig per pen.

The blood samples were taken from the anterior
venae cava by venopuncture using 7 ml vacutainers
(without anticoagulant) and needles number 21.5.
The blood was allowed to clot at room temperature
and the serum was placed in vials at —20° C until
they were used to detect the presence of antibodies
against the porcine influenza virus (PIV) subtypes
HIN1 and H3N2, Mycoplasma hyopneumoniae and Acti-
nobacillus plewropnewmoniae.

In order to detect the presence of antibodies
against PIV, the hemoagglutination inhibition test was
used.” The viral antigens used were A/sw/England/
163266/87 (H3N2) and A/sw/Ia/73 (HINI), that
were multiplied in nine to 11 day-old chick embryo
allantois. The samples that showed titres of 1:80 or
more were considered to be positive.'” The sensitivity
and specificity of the test were 96% in both cases."

For the detection of antibodies against M. hyo-
pneumoniae in serum, the commercial diagnostic test
CHEKIT-Hyoptest II was used, which represents an
indirect ELISA test. The serum were considered to
be: negative (< 20%), suspect (20%-30%) and posi-

capacidad para 16 animales por jaula. De las semanas
11 a 24 de edad se mantenian en el drea de engorda
y finalizado en corrales con piso de cemento con
capacidad para 16 cerdos por corral. La poblacién de
cerdos reproductores por granja variaba de 100 a
1 000 vientres.

En las granjas la bioseguridad era minima: La
limpieza y desinfeccion de jaulas y edificios era
parcial; las medidas de higiene del personal eran
de bajo nivel sanitario, no se realizaban muestreos
serologicos a los animales de remplazo ni se les
ponia en cuarentena antes de su ingreso a la
granja; tampoco se vacunaba contra ninguno de
los agentes aqui estudiados. Durante el periodo de
investigacion, en las granjas se notificé la presencia
del complejo respiratorio porcino (CRP). Diferentes
dosis y antibiéticos se utilizaron en las etapas de
produccion, como medidas profilacticas, contra los
problemas respiratorios, basados en los criterios y
experiencias de los médicos veterinarios o de los
productores.

Las 25 granjas se seleccionaron por conveniencia
y por disponibilidad de los productores. EI nimero
de cerdos muestreados por granja fue 40 animales
divididos en diez cerdos por cada etapa de produccion:
Destete, crecimiento, desarrollo y finalizacion. El
tamano de muestra calculado fue el necesario para
detectar presencia de anticuerpos contra el virus de
la enfermedad de Aujeszky.” Brevemente se consideré
un promedio de poblacion de dos mil cerdos de
engorda en las granjas estudiadas, nivel de confianza
del 95% de detectar al menos un animal positivo en
una granja, y prevalencias esperadas de 8% y 25%
para granja y etapa de produccién, respectivamente.®
Dentro de cada granja se seleccionaron al azar diez
corrales por etapa de produccion y un cerdo por
corral.

Las muestras de sangre de los cerdos se obtuvieron
de la vena cava anterior por venopuncién utilizando
vacutainers (sin anticoagulante) de 7 ml y agujas
numero 21.5. Lasangre se dejé coagular a temperatura
ambiente y el suero se guard6é en viales a —20°C
hasta su utilizacion para detectar la presencia de
anticuerpos contra el virus de influenza porcina (VIP)
subtipos HIN1 y H3N2, Mycoplasma hyoprneumoniae y
Actinobacillus pleuropneumoniae.

Para detectar la presencia de anticuerpos contra
el VIP se utiliz6 la prueba de inhibicion de la
hemaglutinacién.’ Los antigenos virales utilizados
fueron A/sw/England/163266/87 (H3N2) y A/sw/
Ia/73(HIN1), que se multiplicaron en alantoides
de embrion de pollo de nueve a 11 dias de edad.
Se consideraron muestras positivas que presentaron
titulos de 1:80 o mas.'” La sensibilidad y especificidad
de la prueba fueron: 96% y 96%.""
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Cuadro 1
FRECUENCIA DE CERDOS SEROPOSITIVOS AL VIRUS DE INFLUENZA PORCINA SUBTIPOS
HINI Y H3N2 POR ETAPA DE PRODUCCION EN 25 GRANJAS PORCINAS EN YUCATAN, MEXICO

FREQUENCY OF PIGS SEROPOSITIVE TO THE PORCINE INFLUENZA VIRUS, SUBTYPES HIN1
AND H3N2 BY PRODUCTION STAGE IN 25 PIG FARMS IN YUCATAN, MEXICO

HINI H3N2
Stage Number of pigs Positive % Positive %
Weaning 250 22 8.8" 156 62.4"
Growth 250 24 9.6" 140 56.0°
Fattening 250 16 6.6" 169 67.6™
Finishing 250 21 8.4* 186 74.4°
Total 1000 83 8.3 651 65.1

b Different letters in the same column indicate statistical differences P < 0.05

tive (> 30%). The samples with suspect results were
analyzed on a second occasion to determine the final
interpretation. The specificity of the ELISA test was
99.4% and the sensitivity was 66.7%.

The PLEUROTEST," diagnostic test was used to
detect the presence of antibodies against A. pleuro-
pneumoniae; it is a direct plate agglutination test. The
sensitivity and specificity of the test were 86% and
97%, respectively."”

The data were analyzed by descriptive statistics
and Chi-square tests."

Results

Porcine influenza

The frequency of farms positive to PIV was 56 %, while
8.3% and 65.1% of the sera resulted positive to sub-
types HIN1 and H3N2, respectively (Table 1). The
highest frequency of seropositive animals to PIV sub-
type HIN1 was observed in the stages of weaning and
growth, even though the differences between stages
were not significant (P<0.05). The highest frequency
(74.4%) for the subtype H3N2, was observed in the
finishing stage (P<0.05). A total of 6.6% (66,/1 000) of
the sera shared both subtypes of PIV.

Mycoplasmal pneumonia

The frequency of seropositive farms to M. hyopneu-
moniaewas 100%, since in all of them at least one posi-
tive animal was found, and the individual frequency
was 29.7% (297/1 000). Statistically significant differ-
ences were observed (P<0.05) by production stages,
finding the highest number of seropositive animals
to M. hyoneumoniae in the finishing stage of the pigs.
(Table 2).
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Para la deteccion de anticuerpos contra M.
hyopneumoniae en suero se utiliz6 la prueba diagnéstica
comercial CHEKIT-Hyoptest II, que representa una
prueba de ELISA indirecta. La valoracion de los
sueros se realizé como: negativos (< 20%), sospechosos
(20%-30%) y positivos (> 30%). Las muestras con
resultados sospechosos fueron analizadas en una
segunda ocasion para determinar su interpretacion
final. La especificidad de la prueba de ELISA fue de
99.4% y la sensibilidad de 66.7%.

Para detectar la presencia de anticuerpos contra
A. pleuropneumoniae se utilizé la prueba diagnostica
PLEUROTEST," que es una prueba de aglutinaciéon
directa en placa. La sensibilidad y especificidad de la
prueba fueron 86% y 97%, respectivamente.'?

Los datos se analizaron mediante estadistica
descriptiva y pruebas de Ji-cuadrada.'*

Resultados
Influenza porcina

La frecuencia de granjas positivas a VIP fue 56%,
mientras que 8.3% y 65.1% de los sueros resultaron
positivos a los subtipos HIN1y H3N2, respectivamente
(Cuadro 1). Por etapa de produccion, la frecuencia mas
alta de animales seropositivos al VIP subtipo HIN1 se
observo en las etapas de destete y crecimiento, aunque
las diferencias entre etapas no fueron significativas (P
< 0.05). Para el subtipo H3N2, Ia mayor frecuencia
(74.4%) se observé en la etapa de finalizado (P <
0.05). E16.6% (66/1 000) de los sueros compartieron
los dos subtipos del VIP.

Neumonia micoplasmatica

La frecuencia de granjas seropositivas a M.



Cuadro 2
FRECUENCIA DE CERDOS CON ANTICUERPOS CONTRA Mycoplasma hyopneumoniae EN LAS
DIFERENTES ETAPAS DE PRODUCCION EN 25 GRANJAS DEL ESTADO DE YUCATAN, MEXICO

FREQUENCY OF PIGS WITH ANTIBODIES AGAINST Mycoplasma hyopneumoniae IN THE
DIFFFERENT PRODUCTION STAGES IN 25 FARMS OF THE STATE OF YUCATAN, MEXICO

Stage Number of pigs Positive %

Weaning 250 27 10.8*
Growth 250 42 18.8°
Fattening 250 71 28.4°
Finishing 250 157 62.8¢
Total 1000 297 29.7

*bed Different letters in the same column indicate statistical differences (P < 0.05).

Porcine contagious pleuropneumonia

The frequency of farms seropositive to A. pleuropneu-
moniae serotype 1 was 100%. Twelve farms were sero-
positive to serotype 3 (48%) and 13 (52%) to serotype
7. The individual frequencies for serotype 1, 3 and 7
were 11.5%, 7.4% and 10.1%, respectively (Table 3).
Serotypes 1 and 7 were the most frequent ones in the
fattening and finishing stages as compared with the
weaning and growth stages (Table 3). Serotype 3 was
detected in 8.6% of the sera from the weaning stage,
7.4% during growth, 4.6% during fattening and 8.6%
during the finishing stage (Table 3). Of the total
sera positive to serotype 1, 20 also showed antibodies
against serotype 3 and 34 against serotype 7.

Discussion

Porcine influenza

In Mexico, this is the first study on the distribution
pattern of seropositivity for PIV subtypes HIN1 and
H3N2, in commercial farms. The results of this study
indicated a high frequency (56%), as is described in
European countries.”'® This indicates that PIV has an
ample distribution in pig farms around the world.
Subtype H3N2 showed a higher frequency than
subtype HIN1 among the different production stages.
In Canada and the United States of America,"” subtype
H3N2 has been reported as an important pathogen of
pigs. The importance of this subtype as the primary
agent involved in acute and subclinical forms of respi-
ratory diseases has been shown by other authors.'>!"!8
In epizootiological outbreaks, this subtype causes as
clinical signs, abortions in a large number of sows.
The low frequency of seropositivity of the subtype
HINTI indicates that this subtype does not represent
an important risk for pigs in this region. Nevertheless,
it has been mentioned that there is antigenicity varia-

hyopneumoniaefue 100%, pues en todas se encontré al
menos un animal positivo, y la frecuencia individual
fue 29.7% (297/1 000). Se observaron diferencias
significativas (P < 0.05) por etapa de produccion,
encontrandose el mayor nimero de animales
seropositivos a M. hyopneumoniae en la etapa de
finalizado de los cerdos (Cuadro 2).

Pleuroneumonia contagiosa porcina

La frecuencia de granjas seropositivas a A.
plewropneumoniae serotipo 1 fue 100%. Doce granjas
fueron seropositivas al serotipo 3 (48%) y 13 (52%)
fueron seropositivas al serotipo.7 Las frecuencias
individuales para los serotipos 1, 3y 7 fueron 11.5%,
74% y 10.1%, respectivamente (Cuadro 3). Los
serotipos 1 y 7 fueron los mds frecuentes en las
etapas de engorda y finalizado en comparacién con
las etapas de destete y crecimiento (Cuadro 3). El
serotipo 3 se detectd en 8.6% de los sueros de la etapa
de destete, 7.4% en crecimiento, 4.6% en engorda
y 8.6% en la etapa de finalizado (Cuadro 3). Del
total de sueros positivos al serotipo 1, 20 presentaron
ademas anticuerpos contra el serotipo 3y 34 contra el
serotipo 7.

Discusion
Influenza porcina

En México este es el primer estudio del patron
de distribucion de seropositividad contra el VIP,
subtipos HIN1 y H3N2, en granjas comerciales. Los
resultados de este estudio indican una frecuencia
alta (56%), como la descrita en paises de Europa,”"16
lo que indica que el VIP tiene amplia distribuciéon en
las granjas porcinas del mundo.

El subtipo H3N2 mostré mayor frecuencia que el
subtipo HIN1 en las distintas etapas de produccion.
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Cuadro 3
FRECUENCIA DE CERDOS CON ANTICUERPOS CONTRA Actinobacillus pleuroneumoniae
SEROTIPOS 1,3 Y 7 POR ETAPA DE PRODUCCION

FREQUENCY OF PIGS WITH ANTIBODIES AGAINST Actinobacillus pleuroneumoniae
SEROTYPES 1,3 AND 7 BY PRODUCTION STAGE

Stages Number of pigs Serotype 1 Serotype 3 Serotype 7
Weaning 250 3.6° 8.6° 2.8°
Growth 250 2.8° 7.4® 5.9°
Fattening 250 10.4° 4.6° 11.3°
Finishing 250 29.2° 8.6° 19.7°

Total 1 000 11.5 7.4 10.1

“b¢ Different letters in the same column indicate statistical differences P < 0.05

tion between the laboratory strains that are used as
antigens and the field strains.”” The fact that 6.6% of
the animals were seropositive for both subtypes rep-
resents a risk of exchange of genetic material, since
the simultaneous infection of a cell with two different
PIV could initiate the exchange of genome segments,
originating a subtype with genetic rearrangement.'?

In a study done in Mexico, with finished pigs that
arrived at the slaughterhouse, from which samples
were taken to detect the presence of PIV, subtype
HINT1, 20.3% seropositivity was found.'’ It is still not
known what participation PIV has in Mexico as pri-
mary or secondary agent of the porcine respiratory
complex; nevertheless, in other countries it has been
documented.’® Tsai et al.,?’ in finished animals, found
that the incidence of antibodies to PIV, subtypes
HINI and H3N2, was 21.7% and 20.8%, respectively;
observing two increments for subtype HINI during
the study. The firstincrement was 35% and the second
reached 65% seropositivity. Also, for subtype H3N2
only one increment was observed and it reached 83%
of seropositivity.

In the weaning stage 62% of pigs were seropos-
itive to subtype H3NZ2, this is attributed to antibod-
ies of maternal origin, which diminished during the
growth stage. After that, there was seroconversion in
the development and finishing stages, situation that
is interpreted as a response of the animals to contact
with field PIV. This coincides with the practice of
moving and mixing animals, which in turn originates
the contact between susceptible and infected animals,
favoring the dissemination of the agent in the popu-
lation. The infection with PIV in young pigs suggests
that these may remain infected subclinically. This
agrees with the results of works done in pig farms in
the finishing stage, where high seroprevalences with-
out clinical signs are reported.?"*
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En Canadd y Estados Unidos de América se notifica'”
el subtipo H3N2 como un patégeno importante del
cerdo. La importancia de este subtipo como agente
primario involucrado en enfermedades respiratorias
de curso agudo y de formas subclinicas ha sido
demostrado por otros autores.”'”'® En brotes
epizootiologicos este subtipo presenta como signos
clinicos la presencia de abortos en gran nimero de
marranas.

La baja frecuencia de seropositividad del subtipo
HINI indica que este subtipo no representa riesgo
importante paralos cerdos en la region. Sin embargo,
se menciona que existe variaciéon de antigenicidad
entre las cepas del laboratorio que se utilizan como
antigenos y las de campo.” El 6.6% de animales
seropositivos para ambos subtipos representa un
riesgo de intercambio de material genético, ya que la
infeccion simultdnea de una célula con dos diferentes
VIP podria iniciar el intercambio de segmentos
del genoma, originando un subtipo con reacomodo
genético."

En un estudio en México con cerdos finalizados
que llegaban al rastro y a los cuales se les tomo
muestras para detectar la presencia del VIP, subtipo
HIN1, se encontré seropositividad de 20.3%."
Todavia no se conoce la participacion que tiene el
VIP en México como agente primario o secundario
en el complejo respiratorio porcino; sin embargo,
en otros paises su participacién esta documentada.'
Tsai et al,”® en animales finalizados, encontraron
que la incidencia de anticuerpos al VIP, subtipos
HIN1 y H3N2, fue 21.7% y 20.8%, respectivamente;
observandose dos incrementos para el subtipo HIN1
durante el estudio. El primer incremento fue 35% y el
segundo alcanz6 65% de seropositividad. Asimismo,
para el subtipo H3N2 se observé un solo incremento
que alcanzo6 83% de seropositividad.



Mycoplasmal pneumonia

All the farms that were studied were seropositive
to M. hyopneumoniae, and this shows the ample dis-
tribution of this microorganism in finishing farms.
This coincides with results from other studies done
in Yucatan, 93.3%* and those from other parts of
the world. In Sweden and Norway* 62% and 90%
of seropositive farms were found. In Germany*
75% to 100% of the studied farms were positive to
M. hyopneumoniae without any differences by region
or seasonal variation. In Japan the pigs serocon-
verted to M. hyopneumoniae at four months of age
in 64.3% of the conventional farms.” In the same
manner, they reported that 79.1% of the pigs in
growth and finishing stages were seropositive.

Of the total amount of sera analyzed for this
study 29% were positive, detecting the least number
of them in the weaning stage, this increased three
to five times more in the areas of growth, develop-
ment and finishing. Andreasen et al.,** looking for
the seroconversion patterns of respiratory patho-
gens in nine pig farms, found seroconversion to
M. hyopneumoniae in 100% of them in the animals
that were found in the growth and finishing units.
According to Ganter,* in Germany, the frequency
of seropositive animals per production stage was:
81.2% in fattening, 33% in piglets, 63% in replace-
ment sows and 47% in adult sows.

Thacker? and Andreasen et al.,>* mentioned that
the maternal antibodies against M. hyopneumoniae
start descending at six weeks of age, and therefore
the antibodies detected at the weaning stage are
considered as maternal in origin. Also, the incre-
ment of antibodies in the stages of growth, develop-
ment and finishing is possibly due to the presence
of the infectious agent that is circulating within the
population. This indicates that the infected sows or
those who are carriers of M. hyopneumoniae are the
main source of infection for the piglets, and after
that there is transmission between piglets in the
maternity section.?’ Weaning, transfer to fattening
and mixing of animals increase the rate of dissemi-
nation; this explains in part the frequency of sero-
positive pigs when they grow older.

It is known that antibodies detected by ELISA
are found in the serum samples six to eight weeks
postinfection,*****® therefore it is probable that in
this study, the infection of the pigs happened in
the maternity wards and at the time of weaning,
when there is a mix of susceptible and infected ani-
mals. Nevertheless, it is difficult to determine the
exact age at which the animals became infected
with M. hyopneumoniae, especially under field condi-

El 62% de cerdos seropositivos al subtipo H3N2,
obtenido en la etapa de destete, son atribuidos a
anticuerpos de origen materno, los cuales dismi-
nuyeron en la fase de crecimiento. Posteriormente
ocurrié seroconversion en la fase de desarrollo y
finalizacion, la cual se interpreta como respuesta
de los animales al entrar en contacto con el VIP
de campo. Esto altimo coincide con la practica del
movimiento y mezclado de animales, lo que origina
el contacto entre animales susceptibles e infectados,
favoreciendo la diseminacion del agente entre la
poblacién. La infecciéon con VIP en cerdos jovenes
sugiere que éstos pueden permanecer infectados
en forma subclinica. Lo anterior concuerda con
resultados de trabajos en granjas de cerdos en etapa
de finalizacién, en los que se notifica seroprevalencias
elevadas sin historial clinico.?"*

Neumonia micoplasmatica

La totalidad de las granjas estudiadas fueron
seropositivas a M. hyopneumoniae, lo cual muestra la
amplia distribucion que tiene este microorganismo en
las granjas de engorda. Esto coincide con resultados
en Yucatan, 93.3%% y otros descritos en el ambito
mundial. En Suecia y Noruega® se encontré 62%
y 90% de granjas seropositivas. En Alemania® se
encontré que de 75% a 100% de las granjas estudiadas
fueron positivas a M. hyopneumoniae no existiendo
diferencias por regiéon o variacion estacional. En
Japon los cerdos seroconvirtieron a M. hyopneumoniae
a los cuatro meses de edad en 64.3% de granjas
convencionales.” Asimismo, informan, que 79.1% de
los cerdos de la etapa de crecimiento y finalizacion
fueron seropositivos.

El 29% del total de sueros analizados en este
estudio fueron positivos, detectandose en la fase de
destete el menor numero de ellos, el cual incremento
de tres a cinco veces en las fases de crecimiento,
desarrollo y finalizacién. Andreasen et al* para
conocer los patrones de seroconversiéon a patégenos
respiratorios en nueve granjas porcinas, encontraron
que la seroconversion contra M. hyopneumoniae se dio
en 100% de ellas y ocurrié6 en los animales localizados
en las unidades de crecimiento y finalizacion. Segin
Ganter,” en Alemania la frecuencia de animales
seropositivos por etapa de produccién fue: 81.2%
en engorda, 33% en lechones, 63% en marranas de
remplazo y 47% en marranas adultas.

Thacker® y Andreasen et al.”? mencionan que
los anticuerpos maternales contra M. hyopneumoniae
comienzan a descender a la semana seis de vida,
de aqui que los anticuerpos detectados en la fase
de destete sean considerados de origen maternal.
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tions. The distribution of M. hyopneumoniae suggests
that its transmission is very efficient.

Pijoan and Ruiz*’ indicated that in animals sam-
pled and tested by PCR in field outbreaks, a large
amount of animals may be infected before observing
the rapid dissemination of the organism within the
farm. This suggests the fact that a minimum load of
agent may be present before the rapid transmission.
This explains partially, the epidemiological differ-
ences observed in the different production systems.

Loeffen et al.” indicate that M. hyopneumoniae is
associated with the PRC and that M. hyopneumoniae
was found in animals long before the clinical semi-
otics were seen. Also, it is possible that the pigs that
present a subclinical infection are much more sus-
ceptible to pathogens that cause outbreaks of acute
respiratory problems. A combination of environmen-
tal factors and the contact with older carrier animals
that have had clinical signs of pneumonia, increases
the risk of infection and dissemination of the myco-
plasmal pneumonia in pigs lodged in the finishing

areas.”’

Porcine contagious pleuropneumonia

The seroprevalence results in the farms infected with
A. pleuropneumoniae (100%) indicate that this agent
is widely disseminated in the region. In Yucatan
96.9% seropositivity is reported in 33 farms.” The
highest frequency of serotypes 1 and 7, in compari-
son with serotype 3, agrees, in part, with the results
of other studies done in Yucatan. Huchin® identified
serotypes 1, 4 and 11; Torres™ serotypes 1, 3 and b5,
and Moguel® serotypes 1, 3, 5 and 7.

In Iowa, United States of America, the presence of
antibodies against A. pleuropneumoniae were reported
in 68.8% of 597 farms and 32.1% of 7 348 sera.”
The animal health surveillance system reports that
8.1% of the fattening pig farms and 3.4% of the
breeder farms showed problems of porcine conta-
gious pleuropneumonia.” This indicates that A. pleu-
ropneumoniae is disseminated in the United States,
and this is important since it is the main origin of
the genetic material that is introduced into Yucatan.
In the United States, serotypes 1, 5, and to a lesser
degree number 7, are the most prevalent and respon-
sible for 95% of the clinical cases of pleuropneu-
monia; although it has been observed that the fre-
quency of serotype 3 is increasing.” Nevertheless, the
interpretation of the serology results should be care-
fully made, since within the A. pleuropneumoniae sero-
types there are groups that share antigens, originat-
ing crossed reactions.”

During the weaning stage, the antibodies against
this bacteria that are detected may be interpreted as

302

Asimismo, el incremento de anticuerpos en la fase de
crecimiento, desarrollo y finalizacién posiblemente
se deba a que el agente infeccioso se encuentra
circulando en la poblacion. Esto ultimo indica que
las marranas infectadas o portadoras de M. hyopneu-
moniae son la principal fuente de infeccién para los
lechones, presentandose luego la transmision entre
lechones en la maternidad.?’ El destete, traslado a la
engorda y mezclado de animales incrementa la tasa
de diseminacion; esto explica en parte la frecuencia
de cerdos seropositivos al aumentar la edad de los
cerdos.

Se conoce que los anticuerpos detectados por
ELISA se encuentran en las muestras de suero de
seis a ocho semanas posinfeccion,?**** por lo que
es muy probable que en este estudio la infeccion
de los cerdos ocurrié en las salas de maternidad
y al momento del destete cuando existe mezcla de
animales susceptibles e infectados. Sin embargo, es
dificil determinar la edad exacta en que los animales
se infectan con M. hyopneumoniae, sobre todo bajo
condiciones de campo. La distribucién de M. hyopneu-
moniae sugiere que su transmision es muy eficiente.

Pijoan y Ruiz® sefalan que en animales mues-
treados con la prueba de PCR en brotes de campo,
gran proporcion puede estar infectados antes de que
se observe la diseminacion rapida del organismo
dentro de granja. Esto sugiere que una carga minima
del agente puede estar presente antes de que ocurra
la transmision rdapida. Loanterior explica, en parte,
las diferencias epidemiologicas observadas en los
variados sistemas de produccion.

Loeffen et al."” senalan que M. hyopneumoniaeesta
asociada con la enfermedad CRP y que M. hyopneu-
moniae se encontraba en los animales mucho antes
de que se presentara semiotica clinica. Asimismo, es
posible que los cerdos que presentan la infeccion
subclinica sean mucho mas susceptibles a patégenos
que causen brotes de problemas respiratorios agudos.
Una combinacion de factores ambientales y el
contacto con animales portadores de mayor edad, los
cuales han presentado signos clinicos de neumonia,
incrementa el riesgo de infeccion y diseminacion de
la neumonia micoplasmatica en cerdos alojados en
las dreas de finalizacion.”

Pleuroneumonia contagiosa porcina

Los resultados de seroprevalencia de granjas
infectadas con A. pleuropneumoniae (100%) indican
que este agente esta muy difundido en la region. En
Yucatdn se notifica 96.9% de seropositividad en 33
granjas.”” La mayor frecuencia de los serotipos 1y
7, en comparacién con el serotipo 3, coincide, en
parte, con los resultados de otros trabajos en Yucatan.



maternal, which diminish until the growth stage.
This is in agreement with what has been reported
in the literature, that indicates that maternal anti-
bodies begin to disappear at 8 to 12 weeks of age.*
Afterwards an increase of seropositive animals is
observed, obtaining a maximum at the finishing
stage. This is interpreted as evidence that the ani-
mals were in contact with the microorganism. In
most of the farms infected endemically, 100% of the
breeder herd animals have positive serology.” The
farms infected with A. pleuropneumoniae are classi-
fied in four categories where the criteria are the
presence of clinical signs and the detection of cir-
culating antibodies. Even though in this study the
farms were seropositive, it cannot be said that the
animals were clinically affected, due to the fact that
there are farms that show clinical signs and are sero-
logically positive and others are not. According
to some researchers, 80% of the farms have neg-
ative semiotics and positive serology.” This is in
agreement with the results obtained in this study,
since seropositivity was detected but the character-
istic clinical signs of A. pleuropneumoniae were not
observed.

Serotype 1 represents a high risk to the pig pop-
ulation, since it is classified as being more virulent
due to the fact that it produces Apx 1 toxin, that is
a potent hemolysine and Apx II, that has a similar
function as the first, and is controlled by the same
group of genes.””" Serotype 7 is considered to be
less virulent, since it produces seroconversion in a
large amount of animals with only a small amount of
clinical signs.

On the other hand, the results of this study sug-
gest that the tested sera with the Pleurotest may
agglutinate with only one serotype or more than one
and the animals could have been in contact with one
or several of them. For example, 17.3% of the sera
agglutinated with serotype 1 and with serotype 7,
29.5% of the same. The above coincides with what
was notified by Torres et al.”® in the State of Mexico,
Mexico, who found that 69.5% of the sera agglu-
tinated to more than one serotype. In Yucatan,
Torres® and Moguel® found that 54% and 37.2%
of the sera that were positive, agglutinating to more
than one serotype of A. pleuropneumoniae. In this
work, it was found that the fattening and finishing
stages had the highest percentages (23.8% and
19.6%, respectively) of animals that reacted with
more than one serotype. It is indicated that the
more serotypes are circulating in an animal popula-
tion, the more severe the clinical signs are and its
control is more difficult.

In this study, it was concluded that there was a
high frequency of farms and pigs with PIV, M. hyo-

Huchin® identificé los serotipos 1, 4 y 11; Torres™ los
serotipos 1, 3y 5, y Moguel® los serotipos 1, 3,5y 7.

En Iowa, Estados Unidos de América, se informo
que 68.8% de 597 granjas y 32.1% de 7 348
sueros analizados tuvieron anticuerpos contra A.
pleuropneumoniae. 2 F] sistema de vigilancia de salud
animal informa que en granjas de cerdos de engorda
8.1% presentaron problemas de pleuroneumonia
contagiosa porcinay 3.4% en granjas de pie de cria.”
Esto indica que A. pleuropneumoniae se encuentra
difundido enla Unién Americana, siendo importante
debido a que es el principal origen del material
genético que se introduce a Yucatan. En Estados
Unidos los serotipos 1, 5, y en menor grado el 7,
son los mas prevalentes y responsables de 95% de
los casos clinicos de pleuroneumonia, aunque se
ha observado que la frecuencia del serotipo 3 esta
incrementdndose.’ Sin embargo, la interpretacién
de los resultados serologicos debe ser cuidadosa,
debido a que dentro de los serotipos de A. pleuro-
prneumoniae existen grupos que comparten antigenos,
originando reaccién cruzada.®

En la fase de destete, los anticuerpos detectados
contra esta bacteria se pueden interpretar como de
origen maternal; éstos disminuyeron hasta la fase de
crecimiento, lo cual concuerda con lo senalado en la
literatura, que indica que a las ocho a 12 semanas los
anticuerpos maternales comienzan a desaparecer.™
Posteriormente se observa un incremento de animales
seropositivos, obteniéndose el maximo en la fase
de finalizacion. Esto se interpreta como evidencia
de que los animales estuvieron en contacto con
el microorganismo. En la mayoria de las granjas
infectadas endémicamente, todos los animales del
hato reproductor presentan serologia positiva.*
Las granjas infectadas con A. pleuropneumoniae se
clasifican en cuatro categorias donde los criterios
son la presencia de signos clinicos y la deteccion de
anticuerpos circulantes. Aunque en este estudio las
granjas fueron seropositivas no se puede decir que
los animales estén afectados clinicamente, debido a
que existen algunas granjas que presentan signos
clinicos y son serolégicamente positivas y otras no.
Segun algunos investigadores, 80% de las granjas
se encuentran con semiotica negativa y serologia
positiva,® lo que concuerda con el resultado de este
estudio; se detecto seropositividad, pero los sintomas
clinicos caracteristicos contra A. pleuropneumoniaeno
se observaron.

El serotipo 1 es de mayor riesgo para la poblacion
porcina, ya que se clasifica como de mayor virulencia
debido a que produce la toxina Apx 1, la cual es una
potente hemolisinayla Apx II, que tiene una funcién
similar a la primera, y se encuentra controlada por el
mismo grupo de genes.**” El serotipo 7 se considera
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pneumoniae and A. pleuropneumoniae in Yucatan and
that the infectious agents are distributed in the dif-
ferent stages of the fattening period. The H3N2 and
HINI1 subtypes of PIV and the serotypes 1, 3 and 7 of
A. pleuropneumoniae were the most frequent ones.
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