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Articulos cientificos

ldentificacion de agentes virales por inmunohistoquimica
en enfermedades respiratorias de bovinos en corral de en-
gorda

Viral participation in respiratory disease in feedlot cattle, as
identified by immunohistochemistry

Felipe Juarez Barranco*
Francisco J. Trigo Tavera **
Gilberto Chavez Gris**
Radul E. Vargas Garcia***

Abstract

Bovine respiratory disease in feedlot cattle is an important cause of economic loss. Among the possible agents,
one can mention: infectious bovine respiratory virus (IBR), parainfluenza 3 virus (P13) and bovine respiratory
syncytial virus (BRSV). These respiratory diseases have been widely studied in different countries, however,
in Mexico, there is limited information on the participation of these agents in bovine pneumonias. The
objective of this study was to determine the participation of these agents of bovine pneumonias in feedlot
conditions. Forty-eight pneumonic samples were collected for pathologic and immunohistochemical studies
from a feedlot farm located in Culiacan, in the state of Sinaloa, in Mexico. Exudative pneumonias represented
87.5% while 12.5% were lymphoproliferative. Immunohistochemistry applied to 24 lungs and 12 tracheas
revealed 66.6% of the lungs positive to PI3 virus, 54.1% positive to BRSV and 33.3% of the tracheas positive
to IBR virus. The pathological features of the pneumonias corresponded to previous reports. Immunohis-
tochemistry was revealed to be an efficient technique in the identification of viral antigens. Itis concluded that
viral agents are commonly involved in bovine pneumonias, and that exudative inflammation is the most
common pneumonic presentation.

Key words: BOVINE, FEEDLOT, PNEUMONIA, VIRUS.
Resumen

Las enfermedades respiratorias de los bovinos en engorda causan pérdidas econémicas importantes. Entre
los agentes virales involucrados se encuentran: herpes virus bovino |, virus de parainfluenza 3 y el virus
respiratorio sincicial bovino. Las infecciones virales del aparato respiratorio se han estudiado en diversos
paises; sin embargo, en México se dispone de escasos informes sobre la participacion de estos agentes en el
desarrollo de neumonias. Con el objetivo de determinar la participacion de estos agentes virales en
enfermedades respiratorias de los bovinos de engorda, se colectaron 48 muestras de pulmones neumonicos
paraestudios anatomopatoldgicos y de inmunohistoquimica en un sistema de engorda intensiva de Culiacan,
Sinaloa. Las neumonias exudativas ocuparon 87.5% Yy las linfoproliferativas 12.5%. La inmunohistoquimica
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aplicada a 24 pulmones y 12 traqueas mostré 66.6% de pulmones positivos a virus de parainfluenza 3; 54.1%
avirus respiratorio sincicial bovinoy 33.3% de traqueas al virus de rinotraqueitis infecciosa bovina. El tipo de
neumonias observadas correspondi6 a lo ya descrito. La inmunohistoquimica resulté eficiente en la identi-
ficacidon de antigenos virales. Este estudio permite concluir que las neumonias exudativas fueron importantes,

y que los virus respiratorios estuvieron presentes.

Palabras clave: BOVINOS, CORRAL DE ENGORDA, NEUMONIA, VIRUS.

Introduction

independent entities, yet it is known that the

presentation of said diseases is a mix of a series
of factors and pathogens, which iswhy itis referred to
as bovine respiratory disease complex (BRC).1*

In the feedlot, BRC is one of the main causes of
economic loss,*® with an estimated 640 million dollar
loss in the United States.® This respiratory complex is
characterized clinically by fever, dyspnea, nasal dis-
charge and evidence of pneumonia upon pulmonary
auscultation.

The microorganisms responsible for BRC are virus-
es, bacteria and virus-bacteria interactions.** Among
those agents involved one can find: bovine herpes
virus I, responsible for infectious bovine rhinotrache-
itis (IBR), parainfluenza 3 virus (P13) and bovine respi-
ratory syncytial virus (BRSV).1#101

Respiratory tract viral infections have been de-
scribed in several countries. Infectious bovine rhi-
notracheitis has been registered in Canada, USA,
New Zealand, Australia, Great Britain, South Africa
and Europe.t?!® In Mexico the virus has been detect-
ed in several regions** and serology shows a 16 to
70% prevalence in beef cattle.* Infections with P13
have worldwide distribution.’” Serological studies
in Mexico indicate that infection with this virus is
widely distributed among Mexican cattle, with 16 to
86% of animals testing positive.*®® In the case of
BRSV, isolation has been accomplished in most Eu-
ropean countries, in America, Australia, Japan and
northern Africa.’” In Mexico, serology detects the
existence of antibodies against this virus in finishing
cattle as well as in dairy cattle, with prevalence
ranging from 19 to 78%.1619.20

Though there is ample documentation as to the
participation of the above-mentioned agents in res-
piratory disease in Mexican cattle, there is no infor-
mation concerning these pathologies in production
centers.

The objective of this study was to describe the le-
sionsand determine the frequency of these viral agents
in the respiratory diseases of feedlot cattle.

B ovinerespiratory diseases have been studied as

Introduccion

han estudiado como entidades independien-

tes; sin embargo, se sabe que en la presentacion
de estas enfermedades se conjugan una serie de facto-
res y agentes patdgenos, por lo que se llama complejo
respiratorio bovino (CRB).*

ElICRBen el corral de engorda constituye unade las
principales causas de pérdidas econdmicas,*® tan solo
en Estados Unidos de América se han estimado pérdi-
dasanuales por 640 millones de ddlares.® Este complejo
respiratorio se caracteriza clinicamente por fiebre, dis-
nea, descarganasaly evidenciade neumoniamediante
la auscultacion pulmonar.

Los microorganismos responsables del CRB son vi-
rus, bacterias y su interaccion virus-bacteria.X™ Entre
losagentesviralesinvolucrados se encuentran: Herpes
virus bovino 1 responsable de la rinotraqueitis infec-
ciosa bovina (RIB), virus de parainfluenza 3 (VPI3) y
virus respiratorio sincicial bovino (VRSB).131011

Las infecciones virales del aparato respiratorio se han
descrito en diversos paises. Se ha registrado RIB en Cana-
dé, Estados Unidosde América, Nueva Zelanda, Australia,
Gran Bretafia, Sudéfrica y Europa.’?®® En México se ha
identificado presencia del virus en diferentes partes de la
Republica,*® y examenes serologicos demuestran una
prevalencia del 16% al 70% en ganado de carne.*® La
infeccion por el virus P13 presenta una distribucion mun-
dial.’” Estudios seroldgicos en México indican que la infec-
cionporestevirusseencuentraampliamentedifundidaen
los bovinos del pais, con 16% al 86% de animales seroposi-
tivos.1® EI' VRSB hasido aislado en la mayoria de los paises
europeos, en América, Australia, Japon y el norte de Afri-
ca” En México las pruebas serologicas demuestran la
existencia de anticuerpos contra este virus en bovinos de
engorday lecheros con prevalencias del 19% al 78%.161°%

Se ha documentado la participacion de los agentes
mencionadosen infecciones respiratoriasde losbovinos
en México; sin embargo, no se dispone de informacién
sobre estas patologias en los centros de produccion.

El objetivo de este estudio fue describir las lesiones y
determinar la frecuencia de agentes virales en las afec-
ciones respiratorias de bovinos en el corral de engorda.

I asenfermedades respiratorias de losbovinos se



Material and methods

The study was carried out during 1995 in an exten-
sive feedlot farm with a total capacity of 8 000 cattle
located in Culiacan, in the state of Sinaloa, Mexico.
The ranch is at 24°48’ north latitude and 107°23’
longitude, at 60 m above sea level, in a semidry
climate type BS1(h’).2

The cattle consisted of Zebu breed crosses, and, in
a lower proportion, Bos taurus and Creole crosses.
Upon reception, the cattle were bathed against ticks.
On average 250 animals were kept in each corral.
When initiating the finishing process, the cattle were
given bacterins against anthrax and malignant ede-
ma, and, toavoid BRC, one shot(abacterin containing
Mannheimia haemolyticaAltoxin),aswell asvitamins
A, D and E, deworming, implanting and hot iron
branding.

Duringthestudy, 292 animalsdied from respiratory
disease. Of these, 176 were necropsied and samples
were collected from all cadavers that did not exhibit
autolytic changes. Samples were taken from the pneu-
monic lungs of 48 cadavers and 12 portions of trachea
with inflammatory alterations, all of which were des-
cribed grossly and classified.

Both for histopathology and immunohistochemis-
try (IHC), samples were fixed in 10% buffered formal-
dehydefor 48 h, paraffin-embedded and processed for
routine hematoxylin-eosin staining.”? Samples were
also collected for bacteriological analysis.

For the identification of viral antigens by IHC, 24
lung samples that presented bronchitis, bronchioli-
tis and syncytial cells in the air spaces, lesions
compatible with P13 and RSV virus, as well as 12
tracheal sections with mononuclear inflammatory
response and necrosis of tracheal epithelium, changes
compatible with IBR, were selected. Samples were
fixed in 10% formaldehyde and paraffin-embed-
ded. Later they were treated with trypsin to unveil
antigens and then exposed to conjugated mono-
clonal antibodies with the avidin-biotin peroxidase
complex. A 1/20 dilution was used to identify viral
antigens for PI3 and BRSV, while for IBR antigens
the dilution was 1/10. In all cases, control samples
were used, and these were exposed to normal se-
rum;z2 positive samples for each of the three types
of virus were also used.

Monoclonal antibodies that were obtained from a
calfinthe Central Veterinary Laboratory in Weybridge,
and acommercial kit* that used diamine-benzidine as
a chromogen, were used.

To determine seroconversion to PI3 virus, paired
samples from 57 animals with clinical respiratory
signs were used. The first sample was taken during
the acute phase of the process and the second was

Material y métodos

El estudio se realizé durante 1995 en una explotacion de
engordaintensivaencorral,conunacapacidad de ochomil
bovinos, ubicadaen Culiacan, Sinaloa, México. Selocaliza
a24°48'latitud nortey 107°23'de longitud,a60 msnm, bajo
un clima semiseco muy calido y calido BS1(h’).2

El ganado que se engorda son encastes de razas cebui-
nasy, en menor proporcién, encastados con Bostaurusy
criollos. Al recibirlo, el ganado se bafia para el control de
garrapatas. En promedio se manejaban 250 animales por
lote y corral. Al inicio de la engorda se aplicaba bacterina
alos animales contra carbén sintomaético y edema malig-
no, para prevenir el CRB se aplicaba one shot (bacterina
contoxoidede Pasteurellahaemolytica Al),seadministra-
banvitaminas A, Dy E, se desparasitabainternamente, se
implantaban y marcaban con hierro candente.

Enel periodo de estudio murieron 292 animales por
enfermedad respiratoria, de los cuales se realizaron
176 necropsias y se colectaron muestras de los cadave-
res que no mostraron cambios autoliticos. Se colecta-
ron muestras de pulmones neumaénicos de 48 cadave-
resy 12 porcionesdetraqueaconalteraciéninflamatoria,
para proceder a la descripcion macroscépica de las
lesiones y a su clasificacion posterior.

Para el examen histopatoldgico y de inmunohistoqui-
mica (IHQ), las mismas muestras se fijaron en formalina
amortiguadaal 10% durante 48 h, posteriormente fueron
incluidas en parafinay procesadas por la técnica histolo-
gica de rutina con tincion de hematoxilina y eosina.?? Se
colectaron también muestras paraanalisis bacteriologico.

Para la identificacion de antigenos virales por IHQ, se
seleccionaron 24 muestras de pulmén que presentaron
bronquitis, bronquiolitis y células sinciciales en espacios
aéreos, lesionescompatiblesconlosvirusde PI3y RSB, asi
como 12 porcionesde traqueacon unarespuestainflama-
toria mononuclear y necrosis del epitelio traqueal, cam-
bios compatibles con los producidos por el virus de RIB.
Las muestras se fijaron en formalina al 10% y se incluye-
ronen parafina; posteriormente fueron tratados con trip-
sina para desenmascarar antigenos y expuestos a anti-
cuerpos monoclonales conjugados con el complejo
avidina-biotina peroxidasa. La dilucion empleada para
identificar antigenos virales de PI3 y RSB fue de 1/20,
mientras que la dilucién para el virus de la RIB fue de
1/10; en todos los casos se utilizaron muestras testigo que
fueron expuestas a suero normal,Z% asi como testigos
positivos para cada uno de los tres tipos de virus.

Se emplearon anticuerpos monoclonales obtenidos
en ternero en el Central Veterinary Laboratory, Wey-
bridge, y un kit comercial,* que utilizé a la diamino-
bencidina como cromdgeno.

* Vecastain Elite ABC KIT, Vector Laboratoires, California, USA.
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taken two weeks later.*? These were processed using
an ELISA% that employed commercial conjugates.
Samples were considered positive when titers were
greater than two double dilutions between the first
and second sample.

Results
Gross classification of pneumonias

Of the 48 lungs studies, all presented bilateral pneu-
monic lesionswith acranioventral distribution and the
following morphological diagnoses: 25 lungs (52.08%)
severe cranioventral fibrinous pleuropneumonia (Fig-
ure 1); 11 (22.92%) severe cranioventral suppurative
bronchopneumonia; nine (18.75%) severe cranioven-
tral interstitial pneumonia (fibrinous pleuropneumo-
nia and bronchopneumonia); and three (6.25%) pul-
monary abscessation (Table 1).

Microscopic classification of pneumonias

Microscopically, 24 (50%) of the lungs were classified
as fibrinous pleuropneumonia (Figure 2); nine
(18.75%) as bronchointerstitial pneumonia; six (12.5%)
as severe diffuse suppurative bronchopneumonia
(Figure 3); five (10.42%) as lymphoproliferative pneu-
monia; three (6.25%) as pulmonary abscessation; and
one (2.08%) as fibrinous pleuritis with hemorrhagic
pneumonia (Table 2).

The fibrinous pleuropneumonia was character-
ized by a moderate to severe deposition of fibrin

Para determinar seroconversion al virus P13, se toma-
ron muestras pareadas de 57 animales con cuadro clinico
respiratorio. La primeramuestrase toméen lafaseaguda
del proceso y la siguiente dos semanas después.?? Se
procesaron mediante la técnica de ELISA® utilizando
conjugados comerciales. Las muestras se consideraron
positivas cuando los titulos fueron mayores de dos dilu-
ciones dobles entre la primera y segunda muestras.

Resultados

Clasificacion macroscopica de las neu-
monias

De los 48 pulmones estudiados, todos presentaron
lesiones bilaterales y una neumonia con distribucion
craneoventral con los siguientes diagnosticos morfol6-
gicos: 25 pulmones (52.08%) pleuroneumonia fibrino-
sacraneoventral severa (Figura 1); 11 (22.92%) bronco-
neumonia supurativa craneoventral severa; nueve
(18.75%), neumonia intersticial craneoventral severa
(pleuroneumoniafibrinosay bronconeumonia), y tres
(6.25%), neumonia abcedativa (Cuadro 1).

Clasificacion microscépica de las neu-
monias

MicroscOpicamente, 24 (50%) pulmones se clasificaron
como pleuroneumonia fibrinosa (Figura 2); nueve
(18.75%) como neumoniabroncointersticial; seis (12.5%)
como bronconeumonia supurativa severa difusa (Fi-
gura 3); cinco (10.42%) como neumonia linfoprolifera-
tiva; tres (6.25%) como neumonia abcedativa; y uno

Figural.Pulméndebovinocon
bronconeumoniafibrinosa. Ob-
servandosefibrinasobre lapleu-
ra en la region craneoventral
pulmonar (flecha).
Bovinelungwithfibrinousbron-
chopneumonia. Fibrincan be ob-
served over the pleurainthecra-
nioventral lung region (arrow).




Cuadrol

CLASIFICACION MACROSCOPICA DE LAS NEUMONIAS EN BOVINOS DE CULIACAN, SINALOA

GROSS CLASSIFICATION OF BOVINE PNEUMONIA IN CULIACAN, SINALOA

Typeofpneumonia Frequency %
Fibrinous pleuropneumonia* 25 52.08
Suppurative bronchopneumonia* 11 22.92
Interstitial pneumonia* 18.75
Multifocal pulmonary abscessation 6.25
Total 48 100.00

* Severe diffuse.

both in the visceral pleura and the interlobular
septa, accompanied by edema. There were moder-
ate quantities of macrophages and neutrophils in
the alveoli and bronchioles. In the cases with bron-
chointerstitial pneumonia one could appreciate
moderate quantities of macrophages and neutro-
phils in bronchi and bronchioles accompanied by
moderate edema and fibrin deposition in the inter-
lobular spaces.

In the suppurative bronchopneumonias a moder-
ate to severe quantity of neutrophils and some ma-
crophages were seen in bronchi and bronchioles ac-
companied by bronchial epithelium necrosis. The
adjacent alveoli were full of neutrophils. The cases of
lymphoproliferative pneumonia were characterized
by discrete to moderate infiltration of lymphocytes

(2.08%) como pleuritis fibrinosay neumonia hemorra-
gica (Cuadro 2).

Lapleuroneumoniafibrinosaestuvo caracterizadapor
un depdsito moderado a severo de fibrina tanto en la
pleuravisceralcomoen losseptosinterlobulillares,acom-
pafiados de edema. Se observaron moderadas cantidades
de macrdéfagos y neutrdfilos en los alvéolos y en los bron-
quiolos. En la neumonia broncointersticial se apreciaron
macrdéfagos y neutrdéfilos en moderada presencia en los
bronquios y bronquiolos, acompafiados de deposicion
moderadade edemay fibrinaen espaciosinterlobulillares.

En las bronconeumonias supurativas se detectd
moderada a severa presencia de neutrofilos y algunos
macréfagos en bronquios y bronquiolos, acompafiada
de necrosis del epitelio bronquial. Los alvéolos adya-
centes también se encontraban pletdricos de neutrofi-

5 o
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Figura 2. Neumonia fibrinosa.
Septo interlobulillar distendi-
do por fibrina y trombos fibri-
nosos en vasos linfaticos (fle-
chas). H.E. 100x.

Fibrinous pneumonia. Interlo-
bular septum is distended by
fibrin and fibrinous thrombi in
the lymphatic vessels (arrow).
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Figura 3. Bronconeumonia su-
purativa. Presencia de exudado
purulento en luz bronquiolar
(flecha) y alveolar (a). H.E. 100x.
Suppurative bronchopneumo-
nia. Purulentexudate canbeseen
in the bronchiolar (arrow) and
alveolar (a) lumen. H.E. 100x.

Cuadro?2
CLASIFICACION MICROSCOPICA DE LAS NEUMONIAS EN BOVINOS DE CULIACAN, SINALOA
MICROSCOPIC CLASSIFICATION OF BOVINE PNEUMONIA IN CULIACAN, SINALOA

Typeofpneumonia Frequency %
Fibrinous pleuropneumonia* 24 50.0
Interstitial bronchopneumonia* 9 18.75
Suppurative bronchopneumonia* 6 125
Lymphoproliferative pneumonia* 5 10.42
Multifocal pulmonary abscessation 3 6.25
Fibrinous pleuritis and hemorrhagic pneumonia* 1 2.08
Total 48 100.00

* Severe diffuse.

and some plasmacellsin peribronchial, peribronchiolar
and perivascular regions, as well as edema and fibrin
with some lymphocytes and macrophages in alveolar
spaces, and in the bronchial and bronchiolar lumen.

The cases of pulmonary abscessation presented
multiple well-defined abscesses in the lung tissue,
accompanied by discrete to moderate infiltration
of neutrophils in the alveoli. The cases of fibri-
nous pleuritis and hemorrhagic pneumonia pre-
sented moderate fibrin deposition with some ma-
crophages and neutrophils in the pleura, as well
as multiple moderate hemorrhagic zones in lung
tissue, respectively.

los. Los casos de neumonia linfoproliferativa se carac-
terizaron por infiltracion discretaa moderada de linfo-
citos y algunas células plasmaticas en localizacion pe-
ribronquial, peribronquiolar y perivascular, asi como
edemay fibrinacon algunos linfocitos y macréfagosen
espacios alveolares y lumen bronquial y bronquiolar.

Los casos de neumonia abcedativa presentaron
multiples abscesos bien definidos en el tejido pulmo-
nar, acompafados de infiltracion discreta a moderada
de neutrofilos en los alvéolos. Los casos de pleuritis
fibrinosa y de neumonia hemorragica, presentaron
moderada deposicién de fibrina con algunos neutrofi-
losy macrofagos en la pleura, asi como multiples zonas



Other histological alterations of importance that
were identified in the lungs studied, were: presence of
syncytial cells in 24 (Figure 4); peribronchial lymphoid
hyperplasia in 15; alveolar epithelial proliferation in
28; and fibroplasia in 33 (Table 3).

Gross and microscopic classification of
tracheal lesions

With regards to tracheal lesions, ten were grossly
classified as necrotic tracheitis and two as hemor-
rhagic tracheitis. Microscopically, ten were classi-
fied as severe diffuse necrotic tracheitis with non-
suppurative infiltrate, one as moderate to severe
chronic non-suppurative tracheitis with squamous
metaplasia, and one as squamous metaplasia. Ne-
crotic tracheitis presented total tracheal epithelium
necrosis with abundant necrotic tissue, some neu-
trophils and abundant macrophages. In one case,
apart from the changes already described, moderate
squamous metaplasia of the tracheal epithelium was
observed; while in another case, there was squa-
mous tracheal metaplasia.

IHC identification of viral antigens in lung
and tracheal tissue

Moderate intracytoplasmic immunopositivity (++)
to PI3 virus (Figure 5) in 16 lungs (66.66%), as well as
moderate intracytoplasmic (++) to BRSV (Figure 6)
in 13 lungs (54.16%), and moderate to strong intra-
nuclear and intracytoplasmic immunopositivity

hemorragicas moderadas en el tejido pulmonar, res-
pectivamente.

Otrasalteraciones histoldgicas de importanciaiden-
tificadasenlos pulmonesestudiados fueron: Presencia
de célulassincicialesen 24 (Figura4); hiperplasialinfoi-
de peribronquial en 15; proliferacion epitelial alveolar
en 28; y fibroplasia en 33 (Cuadro 3).

Clasificacion macroscopicay microscopi-
ca de las lesiones tragueales

Respecto de laslesiones tragueales, macroscépicamen-
te diez se clasificaron como traqueitis necrética y dos
como traqueitishemorragica. Microscépicamente, diez
se clasificaron como traqueitis necrética severa difusa
con infiltracion no supurativa, una como traqueitis no
supurativa severa moderada, cronica con metaplasia
escamosay unacon metaplasiaescamosa. Latraqueitis
necrotica presentd destruccion total del epitelio tra-
queal con presencia abundante de material necrotico
con algunos neutrofilos y abundantes macréfagos. En
un caso, ademas de los cambios descritos, se observo
metaplasiaescamosa moderada del epitelio traqueal; y
en otro caso, metaplasia escamosa traqueal.

Identificacién por IHQ de antigenos vi-
rales en tejido pulmonar y traqueal

Se encontré inmunopositividad intracitopldsmica mo-
derada (++) al virus PI3 (Figura 5) en 16 pulmones
(66.66%); para el VRSB también intracitoplasmica mo-
derada (++) (Figura6)en 13 pulmones (54.16%), y para

Figura4. Pulmon. Presenciade
células sinciciales en luz alveo-
lar (flechas). H.E. 100x.

Lung. Syncytial cells in alveolar
lumen (arrows). H.E. 100x.
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Cuadro3
TIPO DE NEUMONIA Y FRECUENCIA EN LA PRESENTACION DE CELULAS SINCICIALES, HIPERPLASIA LINFOIDE PERIBRONQUIAL,
PROLIFERACION EPITELIAL ALVEOLAR Y FIBROPLASIA
TYPE OF PNEUMONIA AND FREQUENCY OF PRESENTATION OF SYNCYTIAL CELLS, PERIBRONCHIAL LYMPHOID HYPERPLASIA,
ALVEOLAR EPITHELIAL PROLIFERATION AND FIBROPLASIA

Peribronchiolarlymphoid Alveolarepithelial

Typeofpneumonia Syncytial cells hyperplasia proliferation Fibroplasia
Fibrous pleuropneumonia (24) 7 4 17 18
Suppurative bronchopneumonia (6) 6 1 2 5
Lymphoproliferative pneumonia (5) 2 5 3 4
Bronchointerstitial pneumonia (9) 7 4 4 3
Pulmonary abscessation (3) 2 1 2 3
Fibrinous pleuritis and hemorrhagic

pneumonia (1) 0 0 0 0
Total 24 15 28 33

Figura 5. Pulmén. Presencia de
inmunopositividad en VPI3 en
célulaepitelialdebronquiolo(fle-
cha). Inmunoperoxidasa 400x.

Lung. Immunopositivity to P13
virus in bronchiole epithelial
cell. Immunoperoxidase. 400x.

(++/+++) to IRB virus in four tracheas (33.3%),
was found.

In ten lung samples immunopositivity to viral
antigens was detected in the same location for both
P13 and BRSV (++). In three cases there was immu-
nopositivity to antigens for both PI3 in lung (++)
and IBR in trachea (++). One case presented anti-
genstoBRSVinlung (++)andIBRintrachea (+++).
Finally, there was one case of immunopositivity in
viral antigens to PI3and BRSV in lung (++) and IBR
in trachea (+++).

el virus RIB intranuclear e intracitoplasmica de mo-
deradaafuerte (+-+/++-+)encuatrotraqueas(33.3%).

En diez muestras de pulmén se detecté inmunopo-
sitividad a antigenos virales con la misma localizacién
para P13y RSB (++), también en tres casos se observé
inmunopositividad a antigenos del VPI3 en pulmén
(++), y en trdquea del RIB (+++); en un caso a
antigenos del VRSB en pulmén (++) y en traquea del
RIB (+++); de la misma forma, en un caso se detectd
en pulmén, inmunopositividad a antigenos de los vi-
rus PI3 y RSB (++), y en traquea del RIB (+++).



Figura 6. Pulmon. Presenciade
inmunopositividad a VRSB en
citoplasma de macréfagos al-
veolares (flechas). Inmunope-
roxidasa. 400x.

Lung. Immunopositivity to
BRSV in cytoplasm of alveolar
macrophages. Immunoperoxi-
dase. 400x.

Relationship between lung and trachea
containing viral antigen via IHC with type
of lung lesion

Of those lungs that were immunopositive to PI3:
seven (43.75%) had fibrinous pleuropneumonia; two
(12.5%) had bronchopneumonia; six (37.5%) had bron-
chointerstitial pneumonia; and one (6.25%) had pul-
monary abscessation. Of those immunopositive to
BRSV: five (38.46%) had fibrinous pleuropneumonia;
three (23.08%) had bronchopneumonia; three (23.08%)
had bronchointerstitial pneumonia; and two (15.28%)
had pulmonary abscessation (Table 4). Of the four
tracheas that were immunopositive to IBR virus: one
(25%) had fibrinous pleuropneumonia; one (25%) had
bronchopneumonia; one (25%) had bronchointerstitial

Relacion de pulmones y traqueas que
mostraron antigeno viral por IHQ con el
tipo de lesion pulmonar

Fueroninmunopositivosal VPI3: Siete (43.75%) pulmones
con pleuroneumonia fibrinosa; dos (12.5%) con bronco-
neumonia, seis (37.5%) con neumonia broncointersticial y
uno (6.25%) con neumonia abcedativa. Los pulmones
inmunopositivos al VRSB fueron: Cinco (38.46%) con
pleuroneumoniafibrinosa, tres (23.08%) con bronconeu-
monia, tres (23.08%) con neumonia broncointersticial y
dos (15.28%) con neumonia abcedativa (Cuadro 4). Las
cuatro traqueas inmunopositivas al VRIB se asociaron
con: Uno (25%) pleuroneumonia fibrinosa, uno (25%)
bronconeumonia, uno (25%) neumonia broncointersti-
cial, y uno (25%) con neumonia linfoproliferativa.

Cuadro4
RELACION DE PULMONES QUE MOSTRARON INMUNOPOSITIVIDAD A LOS ANTIGENOS VIRALES DE PI3 Y RSB, Y TRAQUEAS DE
RIB POR IHQ CON EL TIPO DE LESION PULMONAR
LUNGS THAT WERE IMMUNOPOSITIVE TO VIRAL ANTIGENS PI3 AND BRSV, AS WELL AS TRACHEAL IBR ANTIGENS USING
IMMUNOHISTOCHEMISTRY ACCORDING TO TYPE OF PNEUMONOMIC LESION

Antigenand Fibrinous Suppurative Bronchointerstitial Pulmonary Lymphoproliferative
frequency pleuropneumonia bronchopneurmonia pneumonia abscessation pneumonia
PI3V (16) 7 (43.75) 2 (12.5%) 6 (37.5%) 16.25)

BRSV (13) 5 (38.46%) 3(23.08%) 3(23.08%) 2 (15.38%)
IBRV (4) 1 (25%) 1 (25%) 1 (25%) 1 (25%)
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pneumonia; and one (25%) had lymphoproliferative
pneumonia.

Serology

Ofthe57 paired samples, seroconversionwas foundin
12 (21%) for PI3 virus.

Bacteriology

No bacteriaknown to beimportantinbovine pneumo-
nias were isolated.

Discussion

The gross and microscopic lesions found were similar
to those described for the agents that are frequently
isolated in pneumonic lungs of bovines.®?2

One important finding was that of syncytial cells in
alveolar spaces of half the lungs studied. The forma-
tion of these cells, due to the fusion of epithelial cells, is
characteristic for P13 and BRSV infections,®*® indicat-
ing the participation of these viruses in the pneumoni-
as analyzed in this study.

Infectious bovine rhinotracheitis infectionis char-
acterized by necrosis of the tracheal epithelium,
mononuclear inflammatory exudate in the submu-
cosa during the acute phase of infection, and the
appearance of intranuclear eosinophilic inclusion
bodies.®*® With the exception of the inclusions, the
rest of the lesions were observed in the tracheas
studied, and can thus be associated to infection with
this virus.

Theabsence of inclusionbodiesin lungsand trache-
as from this study may be due to the fact that animals
did not die in the acute phase of infection, which is
when said inclusions can be observed.®

The antigens identified in the lung using IHC
were observed in the cytoplasm of alveolar and
interstitial macrophages, in the cytoplasm of bron-
chial epithelial cells and, in one case, in the cyto-
plasm of a syncytial cell. In the tracheas they were
observed in the cytoplasm of submucosal glandular
epithelial cells, in the cytoplasm of interstitial mac-
rophages, and, in one case, in the nucleus of the cells
in the tracheal epithelium. The sites of immunopos-
itivity correspond to those described by various au-
thors, 222 and confirm, though the use of specific
antibodies, the presence of IBR, PI3and BRSV. Neg-
ative samples could be due to: animals presenting
pneumonia spontaneously without full knowledge
of the evolution of their clinical presentation; how-
ever, a study by Woolums et. al.* detected BRSV
antigen in the lung of only six of 12 experimentally-
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Analisis serolégico

De las 57 muestras de suero pareadas, se determiné
seroconvercion en 12 (21%) para el virus de PI3.

Analisis bacterioldgico

No se aislaron bacterias de importancia reconocida en
las neumonias de bovinos.

Discusioén

El tipo de lesiones macroscépicas y microscopicas en-
contradas son similares a las descritas para los agentes
gue con frecuencia se aislan de pulmones con neumo-
nia en bovinos.%?7%

Un hallazgo importante fue la presencia de células
sinciciales en espacios alveolares de la mitad de los
pulmones. La formacién de estas células, debidas a la
fusion decélulas del epitelio pulmonar, representauna
caracteristica de las infecciones de los virus de P13y
RSB,*® |o que indica en este estudio participacion de
estos virus en las neumonias.

La infeccion del virus de la RIB se caracteriza por
producir necrosis del epitelio traqueal, un exudado
inflamatorio mononuclear en la submucosa y en la
etapa aguda de la infeccion; es posible observar cuer-
pos de inclusion eosinofilicos intranucleares,®® con
excepcion de las inclusiones el resto de las lesiones
fueron observadas en las traqueas estudiadas y pue-
den asociarse con la infeccién por este virus.

La ausencia de cuerpos de inclusion de los virus
respiratorios en los pulmones y trdqueas revisadas
posiblemente se deba a que los animales no murieron
en la fase aguda de la infeccién, que es cuando se
pueden observar dichas inclusiones.®

Los antigenos identificados en pulmoén por IHQ se
observaron en el citoplasma de macréfagos alveolares e
intersticiales, en el citoplasma de células del epitelio bron-
quial y en un caso en el citoplasma de una célula sincicial.
En las traqueas se observa en el citoplasma de células del
epitelio glandular en la submucosa, en el citoplasma de
macrdéfagos intersticiales y en un solo caso en el ndcleo de
células del epitelio traqueal; los sitios donde se observé
inmunopositividad corresponden a lo informado por di-
versos autores,®*y confirmé através del anticuerpo espe-
cifico presencia de los virus RIB, PI3 y RSB. Las muestras
que fueron negativas a la prueba probablemente puedan
deberse a aspectos como los siguientes: Los animales pre-
sentaron de manera espontanea la neumonia y se desco-
noce la evolucion del cuadro clinico de cada animal; sin
embargo, en el estudio de Woolums et al*2 s6lo se detectd
el antigeno del VRSB en el pulmon de seis de 12 becerros
inoculados experimentalmente con dicho virusy sacrifica-
dosdiez dias posinoculacién, lo que indica que el antigeno



infected calves which were euthanized ten days
postinoculation, thus indicating that viral antigen is
not detected in all processed tissues. It is worth
mentioning that lungs subjected to IHC presented
lesions suggestive of viral infection and that 19 of 24
showed differing degrees of fibroplasia, indicating a
tendency towards chronicity. If one considers, as has
been reported previously, that the lungs of animals
experimentally infected with P13 virus or BRSV are
more susceptible to secondary bacterial infections
on the sixth and tenth day postinoculation,® and if
one adds to this the time transpired (unknown in
these cases) for the lungs to be damaged by opportu-
nistic agents until evidence of repair is presented,
then the total time is considerably longer and could
be influencing the lack of antigen detection.

Other possible reasons could be found in the
limits presented by IHC. It has been mentioned
previously that fixatives could denature proteins
and mask the antigenic determinants, thus causing a
weak or scant response.® Another possibility is ex-
cessive fixing of the tissue that causes a loss of intra-
cytoplasmic antigens. In a similar vein, paraffin-
embedded tissues could present alterations in the
antigens present in the cell’s cytoplasm, a high con-
centration of primary antibody can give false nega-
tive results, and repeated thawing can also alter
results.® These limitations might have influenced
the results of this study. In this context, finding
IBR,11416P|3118and BRSV**1* D yiral antigensin pneu-
monic lung tissue confirms their participation in
bovine respiratory disease.

Serology demonstrated the participation of P13 vi-
rus in pneumonia; this finding confirms the participa-
tion of this virus in bovine pneumonias in Mexico.!1®

The fact that no bacterial isolation of Mannheimia
haemolytica, Pasteurellamultocidaor Haemophilussomnus
was possible in this study, is attributed to the high
doses of antibiotics that were administered to those
cattle that began showing respiratory signs.

The results of this study allow us to conclude
that exudative pneumonias predominated, and that
among these fibrinous interstitial pneumonia was
the most common. Infectious bovine respiratory
virus, parainfluenza 3 virus and bovine respirato-
ry syncytial virus were all present and were re-
sponsible for the diseases studies; PI3 was the
most frequent.
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