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Articulos cientificos

Identificacion de Actinobacillus pleuropneumoniae biotipo 1,
serotipo 1, de pulmones de cerdo con y sin lesiones
neumonicas utilizando la técnica de inmunohistoquimica

Identification of Actinobacillus pleuropneumoniae biotype 1,
serotype 1, from pig lungs with and without pneumonic
lesions using an immunohistochemical technique

Rigoberto Hernandez-Castro*
Gilberto Chavez-Gris**
José Angel Gutiérrez-Pabello*

Abstract

In the present study the avidin-biotin-peroxidase complex was used for the detection of Actinobacillus
pleuropneumoniae biotype 1, serotype 1, and results were compared with bacterial isolation. Lungs from 100
clinically healthy pigs were collected at a slaughterhouse, 50 had apparent pneumonic lesions while 50 had
no gross lung lesions. All samples were examined by histopathological, bacteriological and immunohis-
tochemical methods. Predominant microscopic lesions were bronchopneumonia (30%) and interstitial
pneumonia(20%). Theimmunohistochemical technique identified the presence of A. pleuropneumoniaein 75
lungs, whereas bacteriology only detected this microorganism in 11 samples. Statistical analysis showed a
significant difference (P < 0.001) in the rate of bacterial identification. Immunohistochemistry may be a good
alternative in the routine diagnosis of swine pleuropneumonia.

Keywords: ActinosaciLLus PLEUROPNEUMONIAE, IMMUNOHISTOCHEMISTRY, SWINE PLEUROPNEU-
MONIAE.

Resumen

En el presente estudio se comparé el aislamiento bacteriolégico y una técnica de inmunohistoquimica con la
variedad del complejo avidina-biotina-peroxidasa paralaidentificacion de Actinobacillus pleuropneumnoniae
biotipo 1, serotipo 1. Se utilizaron 100 pulmones de cerdos clinicamente sanos sacrificados en rastro, 50 con
lesiones macroscopicas aparentes y 50 sin lesiones macroscopicas. Todas las muestras se analizaron mediante
histopatologia, bacteriologia e inmunohistoquimica. Las lesiones microscopicas que predominaron en el total
delos pulmonesfueronbronconeumonia(30%)y neumoniaintersticial (20%). Actinobacillus pleuropneumnoniae
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fue identificado en 75 pulmones mediante inmunohistoquimica, mientras que a través de bacteriologia sélo
se detect6 el microorganismo en 11 pulmones. El anélisis estadistico demostré una diferencia significativa (P
< 0.001) entre los resultados obtenidos por ambas pruebas. El uso de la prueba de inmunohistoquimica en el
diagndstico rutinario de la pleuroneumonia porcina puede ser buena alternativa.

Palabras clave: AcTinosaciLLUS PLEUROPNEUMNONIAE, INMUNOHISTOQUIMICA, PLEURUNEUMONIA

PORCINA.

Introduction

moniae) is the aetiologic agent of porcine con-

tagious pleuropneumonia (PCP). The disease
is distributed worldwide, causing severe economic
loss. A number of capsular serotypes and two bioty-
pes have been identified, isolates of biotype 1 require
nicotinamide-adenine dinucleotide (NAD) and may
be classified into 15 serotypes, whereas biotype 2
isolates are NAD-independent and are distributed
into six serotypes.t?

Infection resultsin respiratory disease that could be
acute or chronic depending on different factors, such
as: herd immunity, vaccination, medication and envi-
ronmental conditions.*® The acute form of the disease
is characterized by extensive hemorrhage and fibrin
deposition in the lungs. In chronically infected ani-
mals, the organism may be sequestered in the lungs in
necroticlesionsanditcan be recovered fromthe tonsils
and upper respiratory tract.®” Clinical signs, herd his-
tory and macroscopic lesions are the basis for diagno-
sis, however, the complete identification of the micro-
organism requires bacterial isolation and serotyping.
The use of serological tests is fundamental for the
identification of healthy carriers which are responsible
for spreading the disease to non-infected herds.2® Di-
rect immunological techniques like immunofluores-
cence and immunohistochemistry (IHQ) represent
another option for the diagnosis of PCP. These techni-
ques are based on the identification of antigenic resi-
dues which are serotype and biotype specific in fresh,
frozen or even formalin-fixed and paraffin-embedded
tissues.'>2 The aim of this study was to compare bacte-
rial isolation and immunohistochemistry in the identi-
ficationof A. pleuropneumoniaefromlungsofclinically
healthy pigs with and without pneumonic lesions.

Q ctinobacillus pleuropneumoniae(A. pleuropneu-

Material and methods
Lung samples
Lungs from 100 clinically healthy pigs were obtai-

ned from a slaughterhouse from the Mexico City
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Introduccion

es el agente etiol6gico de la pleuroneumonia con-

tagiosa porcina (PCP). Esta enfermedad se en-
cuentradistribuidaen todo el mundoy causa importantes
pérdidas econdmicas. Existen dos biotipos de A. pleurop-
neumoniaeconbaseensusrequerimientosdedinucleétido
de adenina y nicotinamida (NAD o factor V). Los aisla-
mientos del biotipo 1 requieren NAD, mientras que los
aislamientosdelbiotipo2son NAD independientes. Hasta
el momento se han descrito 15 serotipos del biotipo 1y 6
del biotipo 2, con base en sus antigenos capsulares.*?

La infeccion propicia una enfermedad respiratoria
cuya presentacion puede ser aguda o cronica, depen-
diendo de diferentes factores como: inmunidad de la
piara, vacunacion, medicacion y condiciones ambienta-
les.*s Laformaaguda de laenfermedad se caracteriza por
hemorragia extensiva y deposicién de fibrina en los pul-
mones. Enanimales infectados cronicamente, el organis-
mo puede quedar secuestrado en lesiones necréticas
pulmonares, y puede ser recuperado de tonsilas y de las
vias respiratorias altas.5” Los signos clinicos, la historia de
la piara y las lesiones macroscépicas son base para el
diagnostico; sin embargo, la identificacién completa del
microorganismo requiere el aislamiento bacteriano y se-
rotipificacién. El uso de pruebas serolégicas es funda-
mental para la identificacién de portadores asintomati-
cos, responsablesde ladiseminacion de laenfermedaden
piaras no infectadas.?® Las técnicas inmunoldgicas direc-
tas como inmunofluorescencia e inmunohistoquimica
(IHQ) representan otra opcion para el diagndstico de la
PCP. Estas técnicas tienen como base la identificacion de
antigenos, serotipo y biotipo especificos en tejidos fres-
cos, congelados o fijadosen formol e incluidos en bloques
de parafina.’*?El objetivo de este estudio fue compararel
aislamiento bacteriano y la prueba de IHQ en la identifi-
cacion de A. pleuropneumoniae de pulmones de cerdos
clinicamente sanos con o sin lesiones neumonicas.

Q ctinobacilluspleuiropneumnoniag( A pleLiropneumoniac)

Material y métodos
Muestras

Los pulmones de 100 cerdos clinicamente sanos fueron
obtenidos de un rastro de la periferia de la ciudad de
México. El material fue recolectado en diferentes visitas



area. The material was collected on different visits to
the slaughterhouse, the animals came from farms
located in different states in Mexico (Queretaro,
Jalisco, State of Mexico and Sonora). The presence or
absence of pneumonic lesions was the criteria follo-
wed to collect the tissues. Therefore, 50 lungs with
pneumonic lesions, aswellas 50 lungs without appa-
rent macroscopic lesions were selected. Lesions that
characterized the pneumonic group in the present
study included: congestion, hemorrhages, edema,
pleuritis, abscesses and consolidation areas; sam-
ples were obtained regardless of the size and loca-
tion in the parenchyma.

Bacterial isolation

Atissue sample was selected either from apneumo-
nic or normal area and was inoculated in blood
agar, a p-haemolytic Staphylococcus aureus was
streaked across the cultures to provide V factor
(NAD). Plates were incubated during 24 h at 37°C
under microaerobic conditions. A. pleuropneumo-
niae suspected colonies were transferred to tripti-
case soy agar plates supplemented with 10 ug/ml
of NAD* and 1% of fetal calf serum** which were
thenincubated during 24 h at 37°C under microae-
robic conditions. Bacterial identification was ac-
complished using standard bacteriological techni-
gues such as: Gram stain, oxidase, catalase, Chris-
tensen urease, CAMP reaction, satellitism beside a
S. aureus streak, as well as factor dependency on

nutrient agar using X, V, and X+V factor dis-
CS.***13

Histopathology

Lung samples for histopathology were taken, fixed
in 10% formaline-buffered saline (pH 7.2) and em-
bedded in paraffin wax. Sections of 5 um were cut
and stained with haematoxylin and eosin (H&E).
Microscopic lesions were examined by two different
pathologists.

Immunohistochemistry

Bacterial antigens were detected by the avidin-
biotin-peroxidase complex* method following the
manufacturer’sinstructions. Polyclonal antibodies
produced in rabbits in our laboratory, against A.
pleuropneumoniaebiotype 1, serotype 1 whole cells,
were used as primary antibodies at 1:1500 dilution
while biotinylated anti-rabbit 1IgG were used as a
secondary antibody. A. pleuropneumoniae antige-
nic residues were identified using diaminobenci-
dine (DAB) chromogen on dark brown color. Sec-

al rastro, los animales provenian de granjas localizadas
endiferentesestados del pais (Querétaro, Jalisco, Estado
de Méxicoy Sonora). Lapresenciaoausenciade lesiones
neumonicas fue el criterio para recolectar las muestras.
Seseleccionaron 50 pulmones con lesiones neumonicas,
asi como 50 sin lesiones aparentes. Las lesiones que
caracterizaron al grupo con lesiones neumonicas en el
presente estudio incluyeron congestion, hemorragia,
edema, pleuritis, abscesos y areas de consolidacion, las
muestras fueron obtenidas sin considerar la extensiony
localizacion de las mismas como una limitante.

Aislamiento bacteriano

Se tomé una muestra de tejido normal o con lesiones
neumonicas. Las muestras fueron inoculadas en agar
sangre con una estria de Staphylococcus aureus para
proveerelfactor V. Lasplacasfueronincubadasduran-
te 24 ha 37°C bajo condiciones de microaerobiosis. Las
colonias sospechosas fueron transferidas a cajas con
agar tripticasa soya (TSA) suplementado con 10 ug/ml
de NAD* y 1% de suero fetal bovino** que posterior-
mente fueron incubadas durante 24 h a 37°C bajo
condiciones de microaerobiosis. La identificacion final
delascoloniassospechosasaA. pleuropneumoniaefue
obtenida mediante el uso de pruebas bacteriologicas
de rutina como tincion de Gram, oxidasa, catalasa,
ureasa de Christensen, reaccion a la prueba de CAMP,
satelitismo en presenciade lacepanodrizade S. aureus
y dependencia de factores de crecimiento utilizando
discos impregnados con factor X, V 0 X+V ***13

Histopatologia

Las muestras de pulmon para histopatologia fueron
fijadas en formalina amortiguada (pH 7.2) al 10% y
procesadas con la técnica de inclusion en parafina. Se
cortaron secciones de 5 um y se tifleron con hematoxi-
lina y eosina (HE). Las lesiones microscépicas fueron
examinadas por dos diferentes patélogos.

Inmunohistoquimica

Losantigenosbacterianos fueron detectados por el méto-
do de avidina-biotina-peroxidasa’ siguiendo las instruc-
cionesdel fabricante. Se utilizaron anticuerpos policlona-
les, producidos por conejos en el laboratorio, contra célu-
lascompletasde A. pleuropneumoniaebiotipo1,serotipo1,
como anticuerpo primario a una diluciéon de 1:1 500 y

* Sigma Chemical, St. Louis Missouri, USA.

** |n Vitro, S.A., México, D. F.

*** Oxoid LTD, Basingstoke, Hampshire, England.

T Vectastain ABC kit, Vector, Burlingame, California, USA.

Vet Méx., 33(4)2002 357



tions were counter-stained with Harry’s haema-
toxyline. Lung tissue sections from experimenta-
lly infected and healthy non A. pleuropneumoniae
infected pigs were used as positive and negative
controls, respectively.

Bacterial smears from Pasteurella multocidaty-
pes Aand D, Haemophilus parasuis, Bordetella bron-
chisepticaand A. pleuropneumoniaeserotypes1,5,9
and 11 were confronted with the A. pleuropneumo-
niae serotype 1 polyclonal antibodies to evaluate
the specificity of the antiserum.

Statistical analysis

Data were analyzed using the Stat-view commercial
program.* Chi-square test was used to compare the
results from immunohistochemistry and bacterial iso-
lation, and P < 0.05 was considered statistically signi-
ficant.

Results
Bacterial isolation and histopathology

A. pleuropneumoniaewas isolated from 11 out of 100
lungs. In two occasions, the isolates came from
lungs without lesions, whereas nine isolates were
associated with macroscopic lesions of pneumonia
that covered 15-30% of the lung parenchyma. Ma-
croscopic lesions were distributed in 23 lungs at the
cranial lobules, 19 at mediastinal lobules and on 22
occasions at the caudal lobules. Most of the isolates
(6) came from lesions located at the cranial lobules,
however on three occasions it was possible to reco-
ver the microorganism from the caudal lobules.
Histopathology analysis evidenced that six out of
nine isolates that came from lungs with macrosco-
pic lesions were recovered from areas that presen-
ted abscedative bronchopneumonia with pleuritis,
while three of nine isolates came from areas with
hemorrhages and fibrosis. Isolates from lungs with
no gross lesions were obtained from regions with
suppurative bronchopneumonia with pleuritis in
one occasion and in the second case, from an area
with hemorrhages (Table 1). Most of the isolates
came from the State of Mexico, seven from pneu-
monic lungs and two from lungs with no lesions;
the remaining isolates came from Queretaro (1) and
Jalisco (1); Table 2 summarizes the results.

Lungs with macroscopic lesions, but negative to
isolation, showed 3-15% of the parenchyma with
consolidation areas, the histopathology findings re-
vealed suppurative bronchopneumonia (14%), non-
suppurative bronchopneumonia (16%), interstitial
pneumonia (12%), non-suppurative pleuritis (6%),
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como anticuerpo secundario se utilizé una anti-lgG de
conejo biotinilada. Los antigenos o restos antigénicos de
A. pleuropneumoniae fueron identificados de color café
oscuro, utilizandoelcromdgenodiaminobencidina(DAB).
Posteriormente, las muestras fueron tefiidas con hema-
toxilina de Harris como colorante de contraste. Se usaron
secciones de tejido pulmonar de cerdos inoculados expe-
rimentalmente con A. pleuropneumoniaebiotipo 1, seroti-
po1l,ydecerdossanoslibresde A. pleuropneumoniaecomo
testigos positivo y negativo, respectivamente.

Para evaluar la especificidad del antisuero se con-
frontaron losfrotis bacterianos de Pasteurellamultocida
serotiposAy D, Haemophilus parasuis, Bordetellabronchi-
septicay A. pleuropneumnoniaeserotipos1,5,9y11conel
anticuerpo policlonalde A. pleuropneumoniaeserotipo 1.

Andlisis estadistico

Para realizar el anélisis estadistico se uso el paquete
comercial Stat-view.* Se utilizé el andlisis de Ji-cuadra-
da para comparar los resultados del aislamiento bacte-
riano y de inmunohistoquimica, valores de P < 0.05
fueron estadisticamente significativos.

Resultados

Aislamiento bacteriano y estudio
histopatoldgico

Onceaislamientosde A. pleuropneumoniaefueronrecupe-
rados de 100 pulmones de cerdos sacrificados en rastro.
Nueve aislamientos provenian de pulmonescon lesiones
macroscopicas compatibles con neumonia que estaban
afectados entre 15% y 30% del parénquima, y dos aisla-
mientos se realizaron a partir de pulmones sin lesiones
microscopicas aparentes. Las lesiones macroscopicas se
presentaron en 23 ocasiones en los I6bulos craneales, 22
veces en los l6bulos medios y 19 veces en los I6bulos
caudales. Lamayoria de los aislamientos (seis) se recupe-
raron de lesiones en los lI6bulos craneales; sin embargo,
también se recuper6 al microorganismo de los I6bulos
caudales (tres aislamientos). Seis de los aislamientos pro-
cedentes de pulmones con lesiones macroscépicas fue-
ron recuperados de areas que histopatolégicamente pre-
sentaron bronconeumonia abscedativa con pleuritis y
tres cultivos fueron obtenidos de pulmones que solo
mostraron lesiones hemorréagicas, asi como fibrosis. De
los aislamientos obtenidos de pulmones sin lesiones ma-
croscopicas aparentes, en un caso el estudio histopatolé-
gicoevidencié unabronconeumoniasupurativacon pleu-
ritis, mientras que el segundoaislamiento provinode una
zonade pulmon que s6lo mostré hemorragia (Cuadro 1).

* Apple Computer, Inc., California, USA.



bronchitis (6%), hemorrhages and edema (28%). On
the other hand, histopathology from lungs without
macroscopic lesions and negative to isolation showed
the presence of discrete interstitial pneumonia (28%),
discrete suppurative bronchopneumonia (10%),
chronic pleurobronchopneumonia (4%), discrete su-
ppurative pleuropneumonia (4%), non-suppurative
bronchitis (4%), suppurative pleurobronchopneu-
monia (2%), hemorrhages and edema (4%). Table 1
summarizes the results.

Immunohistochemistry

A. pleuropneumoniae serotype 1 polyclonal antibo-
dies did not react with any of the related bacteria
used in this study. As regards A. pleuropneumoniae
serotypes, the only cross reaction detected was asso-

La mayoria de los aislamientos provenian del Estado de
México, siete de los pulmones con lesiones y dos sin
lesiones aparentes; y los dos restantes de los estados de
Querétaro y Jalisco, respectivamente (Cuadro 2).
Enlospulmonesconlesionescompatiblescon neumo-
nia, pero negativos al aislamiento, se observaron areas de
consolidacion que abarcaron entre 3% y 15% del parén-
quima pulmonar e histopatolégicamente presentaron
bronconeumoniasupurativa (14%), bronconeumoniano
supurativa (16%), neumonia intersticial (12%), pleuritis
No supurativa (6%), bronquitis (6%), hemorragias y ede-
ma (28%). Asimismo, de los pulmones sin lesiones ma-
croscopicasaparentesy conaislamiento negativo, el estu-
dio histopatol6gico demostro la presencia de neumonia
intersticial discreta (28%), bronconeumonia supurativa
discreta(10%), pleurobronconeumoniacronica(4%), pleu-
roneumonia supurativa discreta (4%), bronquitis no su-

Cuadro1l
FRECUENCIA DE LESIONES HISTOLOGICAS ASOCIADAS A LA IDENTIFICACION DE Actinobacillus pleuropneumoniae MEDIANTE
AISLAMIENTO BACTERIANO E INMUNOHISTOQUIMICA (IHQ) EN PULMONES DE CERDOS RECOLECTADOS EN EL RASTRO
FREQUENCY OF HISTOLOGICAL LESIONSRELATED TO POSITIVE Actinobacillus pleuropneumoniae IDENTIFICATION BY BACTERIAL
ISOLATION AND IMMUNOHISTOCHEMISTRY (IHQ) FROM PIG LUNGS COLLECTED AT A SLAUGHTERHOUSE

Histological Lungswith Positive Positive Lungswith Positive Positive
lesion grosslesions isolation IHQ nogrosslesions isolation IHQ
Bronchopneumonia 21 6/21 16/21 9 1/9 9/9
Interstitial pneumonia 6 0/6 6/6 14 0/14 12/15
Pleuritis 3 0/3 3/3 2 0/2 0/2
Bronchitis 3 0/3 33 2 02 12
Haemorrhages or edema 17 317 15/17 23 1/23 10/22
Total 50 9/50 43/50 50 2/50 32/50

Cuadro2
IDENTIFICACION DE Actinobacillus pleuropneumoniae MEDIANTE AISLAMIENTO BACTERIANOE INMUNOHISTOQUiMICA (IHQ)EN
PULMONES DE CERDOS RECOLECTADOS EN EL RASTRO

IDENTIFICATION OF Actinobacillus pleuropneumoniae FROM PIG LUNGS COLLECTED AT THE SLAUGHTERHOUSE, BACTERIOLOGICAL
ISOLATION AND IMMUNOHISTOCHEMICAL (IHQ) RESULTS

Lungswith Positive Positive Lungswith Positive Positive
State grosslesions isolation IHQ nogrosslesions isolation IHQ
Queretaro 21 1 19 0 2
Jalisco 8 1 8 0 0
State of Mexico 19 7 15 24 2 16
Sonora 2 0 1 22 0 14
Total 50 9 43 50 2 32
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ciated to the presence of serotype 9. The cross reac-
tion between serotypes 1 and 9 is well documented.
A. pleuropneumoniaewas observed as brownish coc-
cobacilli occurring in clusters or individually in the
lumen of blood vessels, alveoli, bronchi, bronchioli
and in the alveolar macrophage cytoplasm (Figure
1). A. pleuropneumoniaeantigenswere identifiedin 75
out of 100 lung samples. In 43 cases, the identifica-
tion was obtained from lungs with macroscopic le-
sions associated with the following histopathology
findings, interstitial pneumonia (12%), non-suppu-
rative bronchopneumonia (18%), suppurative bron-
chopneumonia (14%), non-suppurative pleuritis
(6%), non-suppurative bronchitis (6%), hemorrha-
ges and edema (30%), nine of these cases also were
positive to bacterial isolation. Thirty-two positive
cases corresponded to lungs with no macroscopic
lesions, but with histopathology changes compati-
ble with interstitial pneumonia (24%), suppurative
pleuropneumonia (4%), suppurative pleurobron-
chopneumonia (14%), bronchitis (2%), hemorrhages
and edema (20%). Bacterial isolation was positive
from two of these lungs. The State of Mexico was the
state with the most positive cases by IHQ, with 31.
From these, 15 were associated with pneumonic
lungs and 16 with no lesions. Queretaro was the
state with the most positive cases from the pneumo-
nic group, with 19 (Table 2).

Statistical analysis

Results from bacterial isolation and IHQ had a
significant difference (P < 0.001). The contingency

purativa (4%), pleurobronconeumonia supurativa (2%),
y lesiones hemorragicas asociadas a edema (4%). Estos
datos se resumen en el Cuadro 1.

Inmunohistoquimica

Elantisuerode A. pleuropneumoniaebiotipol,serotipol,
noreacciondcontraningunade lasbacterias utilizadasen
este estudio. Enrelacionalosserotiposde A. pleuropneu-
moniae, solamente se detectd reaccion cruzada con el
serotipo 9. Sin embargo, esta reaccion entre serotipos 1y
9hasidopreviamente notificada. A. pleuropnuemoniaefue
observado como cocobacilo de color café en formaindivi-
dual o en grupos en el lumen de los vasos sanguineos,
alveolos, bronquios, bronquiolos y en el citoplasma de
macrofagos alveolares (Figura 1). Los antigenos de A.
pleuropneumoniae fueron identificados en 75 de las 100
muestras de pulmones. En 43 casos laidentificacion de A.
pleuropneumoniaefue obtenidade pulmonesconlesiones
macroscopicas que al estudio histopatolégico presenta-
ron lesiones de neumonia intersticial (12%), bronconeu-
monianosupurativa(18%), bronconeumoniasupurativa
(14%), pleuritis no supurativa (6%), bronquitis no supu-
rativa (6%) y hemorragiasy edema (30%); nueve de estos
casos también fueron positivos al aislamiento bacteriano.
En 32 ocasiones la identificacion de los restos antigénicos
de A. pleuropneumoniae coincidieron con pulmonessin
lesiones macroscépicas aparentes, pero que al analizarlos
a nivel histolégico presentaron lesiones de neumonia
intersticial (24%), pleuroneumoniasupurativa(4%), pleu-
robronconeumonia supurativa (14%), bronquitis (2%) y
hemorragias y edema (20%), en dos de estos casos se
realiz6 aislamiento bacteriano. En el Estado de México se

-

Figura 1. Inmunohistoquimica
de un corte de tejido pulmonar
mostrando la presencia de Acti-
nobacilluspleuropneumoniaeenel
citoplasma de macréfagos al-
veolares (flechas), 600X.
Immunohistochemical staining of
apig lung tissue sample showing
apositive reactionagainst Actino-
bacillus pleuropneumoniaeinthe
cytoplasm ofalveolar macropha-
ges (arrows) 600X.
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table results, using a confidence interval for two
proportions with 95% of confidence, are as follows:
total Chi-square = 83.55 (P < 0.001), statistic g =
91.55, contingency coefficient = 0.543 and the con-
tinuity correction for Chi-square = 80.967 (P <
0.001).

Discussion

In the present study IHQ identified the presence of
A. pleuropneumoniaein 75% of the samples, whereas
bacterial isolation detected the microorganism in
only 11% of the cases. These results do not agree
with the information previously published by Ibar-
goyen et al.,** Ohishi et al.,* and Gutiérrez et al.,*®
who reported 100% and 95% of positive identifica-
tion for IHQ and bacterial isolation, respectively.
However, those experiments were conducted in ex-
perimentally infected pigs, whereas results from
this study were obtained from clinically healthy
animals that had probably acquired the microorga-
nism under natural conditions.

The bacterial identification rate in the macro-
scopic pneumonic lesion group was higher (86%)
than in the non-lesion group (64%), however, the
number of animals harboring the microorganismin
both groups was high, suggesting a subclinically
infected status of these herds.

Histopathological analysis evidenced that only 6%
of the samples had lesions compatible with PCP which
differs from previous studies which had reported the
lesions associated with experimental infections. The
difference could be attributed to the fact that natural-
ly infected pigs develop chronic lung lesions associat-
ed with mixed pathogen infections changing the char-
acteristic lesion pattern of PCP.

Itis interesting to point out that although 15 out
of 24 lungs from Sonora were classified as positive
by IHQ, most of the lungs from this state had no
lesions and bacterial isolation was negative in all
the samples.

These results may be due to the fact that Sonora
swine farms are technified and carry out different
sanitary practices such asantibiotic treatment at wean-
ing time, which reduces, but not eradicates, the pres-
ence of bacteria, aswellaseradication programsagainst
diseases such as Aujesky, which plays a predisposing
role in the clinical presentation of PCP.

A. pleuropneumoniaeis notanormal inhabitant of
the porcine respiratory tract, but is a consistent
pathogen capable of causing clinical disease and
fatal infections in previously unstressed animals.
The microorganism is present in the tissues of sick
animals or pigs that have recovered from the infec-
tion. The fact that 75% of the sample animals were

notificaron mas casos positivos por IHQ, 31 en total. De
éstos, 15 fueron asociados con pulmones neumaénicos y
16 sin lesiones. Querétaro fue el estado con mas casos
positivos a IHQ a partir de pulmones con lesiones neu-
monicas con 19 (Cuadro 2).

Analisis estadistico

Resultados del aislamiento bacteriano y de IHQ mos-
traron diferencias significativas (P < 0.001). Los resul-
tados del cuadro de contingencia utilizando un inter-
valo de confidencia para dos proporciones con 95% de
confidencia fue el siguiente: Ji-cuadrada = 83.55 (P <
0.001), g estadistica = 91.55, coeficiente de contingen-
cia = 0.543 y la correlacién de continuidad para Ji-
cuadrada fue de 80.967 (P < 0.001).

Discusion

Enelpresenteestudio lalHQ identificd lapresenciade A.
pleuropneumoniaeen 75%de lasmuestras, mientrasqueel
aislamiento bacteriano detecté al microorganismoensoélo
11% de los casos. Los resultados no coinciden con la
informacién previamente publicada por Ibargoyen et
al.** Ohishi et al.® y Gutiérrez et al.,*° los cuales notifican
100% y 95% de reacciones positivas utilizando IHQ y
aislamiento bacteriano, respectivamente. Sin embargo,
los experimentos fueron realizados en cerdos inoculados
experimentalmente, mientras que los resultados de este
estudio fueron obtenidos de animales clinicamente sa-
nos, que quizé se infectaron de forma natural.

La proporcion de reacciones positivas en el grupo de
pulmonescon lesiones macroscopicasfue masalto (86%)
que el grupo sin lesiones macroscopicas aparentes pero
gue presentaban lesiones a nivel histolégico (64%), de
cualquier formael nimero de animales con la presencia
del microorganismo en ambos grupos fue alto, se sugie-
re un estado de infeccién subclinica de las piaras.

El analisis histopatoldgico evidencié que s6lo 6% de
las muestras presentaban lesiones compatibles con
pleuroneumonia contagiosa porcina (PCP), lo cual di-
fiere de estudios previos que describen laasociacion de
estas lesiones con infecciones experimentales. La dife-
renciapodriaatribuirse al hecho de que cerdos infecta-
dos naturalmente desarrollan lesiones pulmonares mas
discretas o de curso cronico, que ademas estan asocia-
das a infecciones mixtas con otros patégenos que mo-
difican las lesiones caracteristicas de la PCP.

Esimportante sefialar que aunque 15 de 24 muestras
de Sonorafueron clasificadas como positivas por IHQ,
los pulmones procedentes de este estado no presenta-
ron lesiones aparentes y el aislamiento bacteriano fue
negativo en todas las muestras.

Estos resultados pueden atribuirse al hecho que las
granjas porcicolas de Sonora son altamente tecnifica-
dasy llevanacabodiferentes préacticassanitarias, como
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positive to A. pleuropneumoniae suggests the pres-
ence of a high number of healthy carriers, support-
ing the idea that most swine herds worldwide are
endemically infected with A. pleuropneumoniae,and
that only a very small fraction contain pigs with
clinically apparent disease.

Control and prevention of PCP require, in most
cases, the complete identification of the microor-
ganism. Although the traditional way of demon-
strating the presence of A. pleuropneumoniaeis bac-
terial isolation and serotyping, these procedures
are time consuming and are not very sensitive.
Results from this study demonstrated that IHQ had
a significantly higher rate of identification than
isolation in naturally infected pigs. All these obser-
vations serve as grounds to recommend the use of
IHQ as a good alternative in the routine diagnosis
of PCP.
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