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Abstract

Bovine feedlots are intensive production systems of significant importance in Mexico. The present study describes the
presence of bovine virus diarrhea (BVD) causing subacute to chronic lesions in feedlot cattle, associated with other patholo-
gies. Animals included in this study were discarded after they received therapy several times due to chronic pneumonia,
or anaplamosis. Bovine virus diarrhea antigen was identified by immunohistochemistry in small intestine and myocardium
in six cases of chronic suppurative bronchopneumonia with extensive areas of casseous necrotic bronchiectasis, previ-
ously diagnosed as Mycoplasma bovis pneumonias (retrospective group, n = 6). Furthermore, based on characteristic
histopathologic lesions other nine cases were included (prospective group, n = 9). Bovine virus diarrhea antigen was
recognized in two animals with pneumonic lesions, including a case with fibrinous bronchopneumonia as well as sugges-
tive lesions of infectious bovine rinotracheitis (1/9), and another one with suppurative bronchopneumonia and myocarditis
suggestive of Histophilus somni (1/9). In addition, one positive case was associated to anaplasmosis (1/9). Other two posi-
tive cases showed a conspicuous fibrinous peritonitis (2/9). The rest of the animals in this group resulted negative (4/9).
Histopathological characteristics of the lesions and their association with the antigen in situ confirm the presence of BVD.
This presentation is compatible with the acute infection syndrome. This is the first report of BVD infection and concomitant
pathologies in feedlot cattle in Mexico.

Key words: BOVINE VIRUS DIARRHEA, ACUTE INFECTION, FEEDLOT CATTLE, IMMUNOHISTO-
CHEMISTRY.

Resumen

El ganado en corral de engorda es un sistema de produccion intensivo de gran importancia en México. En este trabajo se
describe la infeccién por diarrea viral bovina (DVB), ocasionado por lesiones subagudas y cronicas en bovinos en corral de
engorda, y su asociacion con otras patologias. Los animales de este estudio fueron considerados de rechazo después de
ser tratados en diferentes ocasiones por enfermedad respiratoria, o bien anaplasmosis. El antigeno de DVB fue identificado
por inmunohistoquimica (IHQ) en intestino delgado y miocardio en seis casos de bronconeumonia supurativa crénica con ex-
tensas areas de bronquiectasia con necrosis caseosa, los cuales habian sido previamente diagnosticados como neumonias
por Mycoplasma bovis (grupo retrospectivo, n = 6). Ademas, se incluyeron otros nueve casos con base en las caracteristicas
histopatoldgicas de las lesiones (grupo prospectivo, n = 9). El antigeno de DVB se reconoci6é en dos animales con lesiones
neuménicas, uno de ellos con bronconeumonia fibrinosa, incluyendo ademas lesiones probables de rinotraqueitis infecciosa
bovina (1/9), y el otro con bronconeumonia supurativa y también miocarditis probable por Histophilus somni (1/9). Adicional-
mente, un caso positivo estuvo asociado a anaplasmosis (1/9). Otros dos casos positivos presentaron una distintiva peritonitis
fibrinosa (2/9). El resto de los animales de este grupo resultaron negativos a DVB (4/9). Las caracteristicas histopatoldgicas
de las lesiones y su asociacion con el antigeno in situ, confirman la presencia de DVB. Esta presentacion es compatible con
el sindrome denominado infeccién aguda. Este es el primer informe de infeccion por DVB y otras patologias concomitantes
en ganado de engorda en México.

Palabras clave: DIARREA VIRAL BOVINA, INFECCION AGUDA, GANADO EN CORRAL DE ENGORDA,
INMUNOHISTOQUIMICA.
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Introduction

he bovine virus diarrhea (BVD) is a wviral

infection of cattle that appeared as a new

disease over 50 years ago. Since then, infection
has evolved into a multifaceted disease with varied
clinical presentations. According to its pathogenesis,
BVD has been considered the most complicated viral
disease in cattle.'

The BVD virus belongs to the genus Pestivirus with-
in the Flaviviridae family.* The genomic comparison of
BVD has resulted in the recognition of two genotypes,
BVD 1 and BVD 2.2 Additionally, each of these geno-
types occur as cytopathic or non-cytopathic biotypes.?

In order to understand the infection pathogenesis
of BVD, four main syndromes have been proposed:
acute infection, intrauterine infection, persistent in-
fection and mucosal disease.’ Intrauterine infection
is caused by an acute infection in a pregnant female
that infects its product and can give birth to an ani-
mal persistently infected (PI). The highest probability
of generating PI animals occurs between the first and
third months of gestation.? In turn, persistent infec-
tion is the most important way of disease spreading,
besides being an important factor for the development
of mucosal disease.”

Acute infection occurs as a temporary infection in
susceptible, immunocompetent animals that are BVD-
virus seronegative . In this syndrome the term “acute”
does not refer to the course of the disease but to the
initial or primary viral infection.? Commonly, PI ani-
mals are the source of infection.? In this case, the infec-
tion is subclinical or clinically at a low level of severity,
being very difficult to recognize.** Generally, this pre-
sentation occurs concomitantly with severe pneumon-
ic pathologies, since it causes immunosuppression in
infected animals.**

Considering that infection with BVD virus is widely
distributed in Mexico,” and taking into account that
the collection of high risk animals is one of the most
common conditions in feedlots, it is reasonable to ex-
pect that BVD might occur subclinically, but favoring
the presentation of other pathological conditions such
as pneumonia.® This paper presents the background
and diagnostic pathology studies performed in several
feedlots in Mexico, confirming this original assump-
tion, partially.

During 2009 and 2010, several post mortem studies
were conducted on cases considered representative of
chronic pneumonic problems in different feedlots in
Mexico. In addition, these pens reported outbreaks of
anaplasmosis in different stages of fattening. The pens
studied are located in Mexicali (Baja California), Cu-
liacan (Sinaloa), Escobedo (Nuevo Leon) and Morelia
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Introduccion

a diarrea viral bovina (DVB) es una infeccion

viral del ganado que aparecié como una enfer-

medad nueva hace mds de 50 anos. Desde en-
tonces, la infeccion ha evolucionado hasta convertirse
en una enfermedad multifacética con presentaciones
clinicas variadas. De acuerdo con su patogenia, la DVB
ha sido considerada la enfermedad viral mas compli-
cada en bovinos.!

El virus de la DVB pertenece al género Pestivirus
dentro de la familia Flaviviridae.? La comparacion ge-
némica de los virus de DVB ha dado como resultado
el reconocimiento de dos genotipos, DVB 1 y DVB 2.2
Adicionalmente, cada uno de estos genotipos ocurren
como biotipos citopdticos o no citopaticos.?

Para entender la patogénesis de la infeccién por la
DVB se han propuesto cuatro sindromes principales:
infeccion aguda, infeccion intrauterina, infeccién per-
sistente y enfermedad de las mucosas.” La infeccién in-
trauterina es causada por una infecciéon aguda en una
hembra gestante que infecta a su producto y puede
parir un animal persistentemente infectado (PI). La
mayor probabilidad de que se generen animales PI
ocurre entre los meses uno y tres de gestacion.” A su
vez, la infeccioén persistente es la forma mas importan-
te de diseminacion de la enfermedad, ademas de ser
un factor relevante para el desarrollo de la enferme-
dad de las mucosas.”

La infeccién aguda ocurre como una infeccion
temporal en animales susceptibles, inmunocompeten-
tes y seronegativos al virus de la DVB.? En este sindro-
me el término agudo no hace referencia al curso de la
enfermedad sino a la infeccién viral inicial o primaria.®
Comunmente, la fuente de infeccién son animales PI.2
En este caso, la infeccion transcurre a nivel subclinico
o clinicamente en un nivel de poca gravedad al grado
de ser muy dificil de reconocer.** Por lo general, esta
presentaciéon acontece de manera concomitante con
cuadros patolégicos graves de neumonias, ya que pro-
voca inmunosupresion en los animales infectados.**

Al considerar que la infeccion por el virus de DVB
se encuentra ampliamente distribuida en México,” y
tomando en cuenta que el acopio de animales de alto
riesgo es una de las condiciones mds comunes en las
engordas, es razonable esperar que la DVB pudiera
ocurrir de manera subclinica, pero favoreciendo la
presentacion de otros cuadros patolégicos como el de
la neumonia.® En este trabajo se presentan los antece-
dentes y los estudios de patologia diagnoéstica que se
realizaron en varios corrales de engorda en México,
que confirman, en parte, esta suposicion original.

Durante 2009 y 2010 se realizaron varios estudios
post moértem de casos considerados representativos



(Michoacan), Mexico. There are between 25,000 and
50,000 animals in these farms. The handling of ani-
mals on arrival included the routine use of different
immunogens against clostridial diseases (Clostridium
chauvoei, C. septicum, C. perfringens C and D toxoids, C.
sordellii, C. novyi, C. haemolyticum) and respiratory virus
(infectious bovine rhinotracheitis [IBR], parainfluen-
za-3 [PI3], bovine virus diarrhea [BVD], bovine respi-
ratory syncytial virus [BRSV]). Furthermore, any feed-
lots considered risky by the spread of respiratory ill-
nesses (with more than 25% morbidity upon arrival), a
parenteral dose of long-acting antibiotic at therapeutic
doses (tilmicosin, 10 mg / kg, SC) was administered to
all animals in the lot (metaphylaxis, mass treatment).

After the third day, when no favorable clinical re-
sponse was appreciated in the animals still showing
fever, cough, lassitude, nasal discharge, conjunctivi-
tis, and dyspnea, cattle were removed to the infirmary
where they received the protocol for relapsed animals.
This protocol consisted of two different antibiotic ad-
ministrations at three-day intervals. Oxytetracycline
(30 mg / kg, IM) and enrofloxacin (5 mg / kg, IM)
were used as the first and second treatment, respective-
ly. In this paper, animals of both sexes, ranging from
eight to fourteen months of age were used. These ani-
mals also received metaphilaxys at arrival and then the
protocol for relapsed animals; they did not recover so
it was decided to euthanize them.

The samples included belonged to two groups
called retrospective and prospective. The retrospec-
tive group (n = 6) included animals with pneumonic
lesions characteristic of Mycoplasma bovis. This agent
was subsequently confirmed by immunohistochemis-
try (IHC).® The prospective group (n =9) was formed
by animals with other diseases, including pneumonia,
but did not have the particular characteristics of pneu-
monia caused by Mycoplasma. Histopathology samples
were kept in buffered 10% formaldehyde solution and
subsequently embedded in paraffin, sectioned at 4 pm
thick and dyed with H & E and periodic acid-Schiff
(PAS). The process was conducted at the Facultad de
Medicina Veterinaria y Zootecnia of the Universidad
Autonoma de Nuevo Leon.

Considering the value of the histological findings in
both groups, it was decided to confirm the presence of
BVD by IHC. The procedure was carried out using new
sections of the same paraffin block. Tissues included
small intestine (ileum) and myocardium. The sections
were deparaffinized and processed using monoclonal
antibodies against BVD conjugates with avidin-biotin
immunoperoxidase, using the chromogen diamino-
benzidine as substrate. They were then counterstained
with hematoxylin.” This procedure was performed at
the Prairie Diagnostic Services in Saskatton, Saskatche-

de problemas neumoénicos créonicos en diferentes co-
rrales de engorda en México. Ademas, también se re-
gistraron en estos corrales, brotes de anaplasmosis en
diferentes etapas del proceso de engorda. Los corrales
estudiados se localizan en Mexicali (Baja California),
Culiacan (Sinaloa), Escobedo (Nuevo Leén) y More-
lia (Michoacan). En estas explotaciones el numero os-
cila entre 25,000 y 50,000 animales. EI manejo de los
animales a su arribo incluia la aplicacién rutinaria de
inmundégenos contra diferentes enfermedades clostri-
diales (Clostridium chauvoer, C. septicum, C. perfringens C
y D con toxoides, C. sordellii, C. novyi, C. haemolyticum)
y respiratorias virales (rinotraqueitis infecciosa bovi-
na [RIB], parainfluenza-3 [PI3], diarrea viral bovina
[DVB], virus respiratorio sincicial bovino [VRSB]).
Ademads, en aquellos lotes considerados de riesgo por
la diseminacion de enfermedades respiratorias (con
morbilidad superior a 25% a su arribo), se administra-
ba parenteralmente una dosis de antibiético con ac-
cién prolongada en dosis terapéutica (tilmicosina, 10
mg/kg, SC) a todos los animales del lote (metafilaxia,
tratamiento masivo).

Después del tercer dia, cuando no se apreciaba
en los animales una respuesta clinica favorable y atn
presentaban fiebre, tos, lasitud, secreciéon nasal, con-
Jjuntivitis y disnea, los bovinos eran trasladados a la en-
fermeria en donde recibian el protocolo para anima-
les recaidos. Este protocolo consistia en dos adminis-
traciones de antibiéticos diferentes con intervalo de
tres dias. Se empleé oxitetraciclina (30 mg/kg, IM) y
enrofloxacina (5 mg/kg, IM) como primer y segundo
tratamiento, respectivamente. En el presente trabajo,
se utilizaron animales de ambos sexos, cuyas edades
oscilaban entre ocho y catorce meses de edad. Estos
animales, ademas de recibir metafilaxia en recepcién
y posteriormente el protocolo para animales recaidos,
no se recuperaron, por lo que se decidi6é practicarles
eutanasia.

Las muestras incluidas pertenecian a dos grupos
denominados retrospectivo y prospectivo. El grupo re-
trospectivo (n = 6) incluy6é animales con lesiones neu-
monicas caracteristicas de Mycoplasma bovis. Este agen-
te etiologico fue posteriormente confirmado median-
te inmunohistoquimica (IHQ).® El grupo prospectivo
(n =9) fue conformado por animales que presentaban
otras patologias, incluso neumonias, pero que no te-
nian las caracteristicas particulares de las neumonias
causadas por Mycoplasma. Las muestras para histopa-
tologia se mantuvieron en solucién amortiguada de
formaldehido al 10% para posteriormente incluirse en
parafina, seccionarse a 4 pm de espesor y tenirse con
H&E y la tincion del acido peryodico de Schiff (PAS).
El proceso se realizé en la Facultad de Medicina Ve-
terinaria y Zootecnia de la Universidad Autébnoma de
Nuevo Leon.
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wan, Canada, under the Western College of Veterinary
Medicine, University of Saskatchewan, Canada.

Post mortem diagnoses of the six cases of the retro-
spective group were: suppurative bronchopneumonia
and severe and chronic bronchiectasis, with extensions
of 50 to 80%. The exudate in abscessed bronchi was
casseous (6/6). Other findings were: pleuritis and ab-
scesses as a result of large sequestred necrotic lesions.
Histopathological studies confirmed the macroscopic
observations. The presence of Mycoplasma bovis was
confirmed by IHC. These results have been previously
published.®

Subsequently, post mortem diagnoses for the nine an-
imals included in the prospective group were: severe,
subacute, fibrinous suppurative bronchopneumonia,
with marked fibrinous necrotic tracheitis with diph-
theritic plates attached, probably due to IBR (1/9).
Severe and chronic suppurative bronchopneumonia
was observed in another case, along with pale areas
(infarcts) in the interventricular septum and papillary
muscles of the left heart, compatible with Histophilus
somni (1/9). Another animal had dehydration, watery
blood in subcutaneous tissue, jaundice, brick-colored
liver, enlarged spleen and gallbladder plethora with
thick bile. Anaplasmosis was diagnosed by blood smear
in this animal (1/9). Four animals had fibrinous puru-
lent peritonitis (4/9). In these animals the pneumonic
lesion was incipient and the diagnosis was attributed
to peritonitis. Fibrinous exudate was adhered on the
surface of the mesenteric lymph nodes and the serosa
of the small intestine in these cases. Perforated ulcers
were not recognized. Finally, macroscopic changes
were not relevant or specific in two other cases (2/9).
Microscopically, morphologic diagnoses for the pro-
spective group confirmed post mortem diagnoses. For
the two cases in which no significant injuries were rec-
ognized macroscopically, the following was reported:
membranous proliferative glomerulonephritis with
vasculitis and severe, chronic interstitial nephritis,
lymphoplasmacytic myocarditis with fibrinoid necrosis
and chronic, multifocal, mild vasculitis.

Histological lesions consistent with BVD were ob-
served in the small intestine from both groups, retro-
spective and prospective. These injuries justified the
inclusion of all cases for BVD diagnosis by IHC. The
description of these lesions was: small bowel (ileum),
marked atrophy of the submucosal lymphoid tissue
with collapsed follicular structures, causing the projec-
tion of the crypts over lymphoid tissue. In some ar-
eas, the crypts were observed disorganized and dilated
with epithelial necrosis and detritus (radiomimetic
damage) (Figure 1), along with lymphoplasmacytic in-
filtrate in the lamina propria. The submucosa showed
edema, some blood vessels presented hyalinization
and lymphocytic vasculitis in its walls. There was
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Considerando el valor de los hallazgos histopatolo-
gicos en ambos grupos, se decidié confirmar mediante
IHQ la presencia de DVB. El procedimiento se realizo
empleando nuevas secciones de los mismos bloques
de parafina. Se incluyeron tejidos de intestino delgado
(ileon) y miocardio. Las secciones se desparafinarony
se procesaron empleando anticuerpos monoclonales
para DVB conjugados con el complejo avidina-biotina
inmunoperoxidasa, empleando el cromégeno diami-
nobenzidina como sustrato. Posteriormente, fueron
contrastados con hematoxilina.” Este procedimiento
se realizo en el laboratorio de diagnoéstico Prairie Diag-
nostic Services en Saskatton, Saskatchewan, Canada,
dependiente del Western College of Veterinary Medi-
cine, University of Saskatchewan, Canada.

El diagnéstico post mortem de los seis casos del gru-
po retrospectivo fue: bronconeumonia supurativa y
bronquiectasia severa y cronica, con extensiones de
50 a 80%. El exudado en bronquios abscedados era
caseoso (6/6). Otros hallazgos fueron: pleuritis y gran-
des abscesos como resultado de lesiones necroticas se-
cuestradas. Los estudios histopatolégicos confirmaron
las observaciones macroscopicas. La confirmacion de
Mycoplasma bovis se realiz6 mediante IHQ. Estos resul-
tados han sido publicados anteriormente.®

Posteriormente, entre los nueve animales incluidos
en el grupo prospectivo, los diagnosticos post mortem
fueron: bronconeumonia fibrino supurativa, severa,
subaguda, con una marcada traqueitis fibrino necro-
tica con placas diftéricas adheridas, por probable RIB
(1/9). En otro caso se reconocié una bronconeumonia
supurativa, severa y cronica y ademas, zonas palidas (in-
fartos) en el septo interventricular y los musculos papi-
lares del corazén izquierdo, compatible con Histophilus
somni (1/9). Otro animal present6 deshidratacion, san-
gre acuosa en tejido subcutaneo, ictericia, higado de co-
lor ladrillo, esplecnomegalia y plétora en vesicula biliar
con una bilis espesa. En este animal se diagnostic6 ana-
plasmosis mediante frotis sanguineo (1/9). Cuatro ani-
males presentaron peritonitis fibrino purulenta (4/9).
En estos animales la lesion neumonica fue incipiente y
el diagnéstico se atribuy6 a la peritonitis. En estos casos,
el exudado fibrinoso se encontraba adherido sobre la
superficie de los ganglios mesentéricos y la serosa de
intestino delgado. No se reconocieron ulceras perfo-
radas. Finalmente, en otros dos casos, los cambios ma-
croscopicos no fueron relevantes ni especificos (2/9).
Microscopicamente, los diagnosticos morfologicos para
el grupo prospectivo confirmaron los diagnésticos post
mortem. Para los dos casos en los cuales no se recono-
cieron lesiones relevantes macroscépicamente se refirié
lo siguiente: glomerulonefritis membrano proliferati-
va con vasculitis y nefritis intersticial, severa, cronica, y
miocarditis linfoplasmocitica con necrosis fibrinoide y
vasculitis moderada, cronica, multifocal.



marked edema in submucosa in the large intestine (ce-
cum). Small vessels in the submucosa showed adjacent
lymphoid infiltration. The lamina propria of the mu-
cosa appeared infiltrated with lymphocytes and plasma
cells, and epithelial necrosis of the base of the dilated
crypts and presence of detritus. The morphological di-
agnosis (usually nested in the second or third place
because pneumonic lesions were prioritized) was: lym-
phoplasmacytic enterocolitis with marked atrophy of
the associated lymphoid tissue, necrosis of the crypt
epithelium and chronic, diffuse, moderate vasculitis.

IHC results showed immune reactivity to BVD in
all animals from the retrospective group and in five of
nine animals from the prospective group. In this group
the negative results corresponded to two animals with
peritonitis and two animals with no significant injuries
at necropsy. However, they all showed microscopic le-
sions suggestive of BVD.

In positive cases, the immune reactivity to DVB
showed varying degrees of intensity, varying also the
positivity of the reaction in the tissues studied. As an
example, in heart, foci of increased reactivity were
noted on the tunica media of arteries and to a lesser
degree in some interstitial cells and Purkinje fibers
(Figure 2). In small intestine, the positivity was recog-
nized in the Peyer's patches (Figure 3) and the wall of
blood vessels, and with less intensity in the epithelial
cells of the crypts. When atrophy of lymphoid tissue in
Peyer's patches was very marked, the immunoreactivity
was observed individually in remnant cells of lymphoid
follicles (Figure 4). No immune reactivity was recog-
nized in the spleen.

It has been reported that cases of respiratory disease
in cattle feedlots occur with a longer course and show
up until later in life, compared with that observed 20
years ago in the United States of America and Canada.?
This situation was related to infection by Mycoplasma
bovis and BVD.™ It is believed that the presence of My-
coplasma in subacute and chronic pneumonic cases can
be related to the entry of younger animals, and there-
fore more susceptible to enzootic pneumonia.'” In this
regard, all studied feedlots confirmed the risk for re-
spiratory diseases, including entry to light animals to
the pen (< 180 kg) without preventive management,
collected in centers with poor sanitary conditions and
then transported over long distances.

Some studies™? have shown the association of
chronic pneumonia caused by Mycoplasma and BVD.
Although it is known that BVD can enhance any other
problems and even pneumonia.'”? The authors of this
paper published a report on chronic pneumonic le-
sions and its immune reactivity to Mycoplasma bovis; six
animals which tested positive for Mycoplasma bovis® back
then, were postivie to BVD here (retrospective group).
Conversely, BVD has been associated with myocardi-

En ambos grupos, retrospectivo y prospectivo, se
apreciaron lesiones histologicas consistentes con DVB
en intestino delgado. Estas lesiones justificaron la in-
clusion de todos los casos para el diagnostico de DVB
mediante IHQ. La descripcién de estas lesiones fue:
intestino delgado (ileon), marcada atrofia del tejido
linfoide en submucosa con colapso de las estructuras
foliculares, lo que provocé la proyeccion de las criptas
sobre el tejido linfoide. En algunas areas, las criptas
se observaron desorganizadas y dilatadas con necrosis
epitelial y detritus (dano radiomimético) (Figura 1),
asi como infiltrado linfoplasmocitico en lamina pro-
pia. En la submucosa se pudo apreciar edema, algunos
vasos sanguineos mostraron hialinizacién en su pared
y vasculitis linfocitica. En intestino grueso (ciego), se
observo marcado edema en submucosa. Los pequenos
vasos de la submucosa presentaron infiltraciéon linfoi-
de adyacente. La lamina propia de la mucosa apare-
ci6 infiltrada por linfocitos y células plasmaticas, asi
como necrosis epitelial de la base de las criptas con
dilatacion y presencia de detritus. El diagnéstico mor-
folégico (jerarquizado por lo general en segundo o
tercer lugar porque las lesiones neumonicas fueron
priorizadas) fue: entero-colitis linfoplasmocitica con
marcada atrofia del tejido linfoide asociado, necrosis
del epitelio de criptas y vasculitis moderada, crénica,
difusa.

Los resultados de THQ demostraron una inmuno
reactividad a DVB en todos los animales del grupo
retrospectivo y en cinco de nueve animales del grupo
prospectivo. En este grupo los resultados negativos co-
rrespondieron a dos animales con peritonitis y a los
dos animales que no presentaron lesiones relevantes
en la necropsia. No obstante, en todos ellos se aprecia-
ron lesiones microscopicas sugestivas de DVB.

En los casos positivos la inmuno reactividad a DVB
mostr6 diversos grados de intensidad, variando tam-
bién la positividad de la reaccién en los tejidos estudia-
dos. Por ejemplo: en corazén, los focos de reactividad
mayor se apreciaron sobre la tinica media de arterias
y con menor intensidad en algunas células intersticia-
les y fibras de Purkinje (Figura 2). En intestino del-
gado, la positividad fue reconocida en las placas de
Peyer (Figura 3) y la pared de vasos sanguineos, y con
menor intensidad en las células epiteliales de las crip-
tas. Cuando la atrofia del tejido linfoide en las placas
de Peyer fue muy marcada, la inmuno-reactividad se
apreci6 individualmente en células remanentes de los
foliculos linfoides (Figura 4). La inmuno reactividad
no se reconocié en bazo.

Se ha informado que los cuadros de enfermedad
respiratoria en bovinos en corral de engorda ocurren
con un curso mas largo y se presentan mas tardiamen-
te, en comparacion con lo observado hace 20 anos en
Estados Unidos de América y Canadd.® Esta situacion
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FIGURA 1. Intestino delgado (ileon). Se muestra la mucosa in-
testinal con infiltracién linfoide en lamina propia. Hay necro-
sis del epitelio, particularmente evidente en las criptas. Algu-
nas criptas se aprecian distendidas por detritus en su interior
(dano radiomimético). H&E, barra 50 pm. En el recuadro se
presenta la severa atrofia del tejido linfoide asociado (placa
de Peyer) en la submucosa. Esta lesion fue constante en todos
los casos incluidos, tanto en el grupo retrospectivo como en
el prospectivo.

FIGURE 1. Small intestine (ileum). The intestinal mucosa with
lymphoid infiltration in the lamina propria is shown. There is
necrosis of the epithelium, particularly evident in the crypts.
Some crypts are distended with debris inside (radiomimetic
damage). H & E, bar 50 pm. An inset shows the severe atrophy
of the associated lymphoid tissue (Peyer's patches) in the sub-
mucosa. This lesion was constant in all cases included in both,
the retrospective and prospective data.

FIGURE 2. Corazon. Se muestra una arteria grande que pre-
senta necrosis fibrinoide y una intensa inmunoreacciéon en
la media. Hay un discreto infiltrado linfoide adyacente. Este
caso corresponde a un animal incluido en el grupo retrospec-
tivo. Inmunohistoquimica, barra 50 pm.

FIGURE 2. Heart. A large artery with fibrinoid necrosis and an
intense immunoreaction in the media is depicted. There is a
discrete adjacent lymphoid infiltrate. This case corresponds
to an animal included in the retrospective group. Immunohis-
tochemistry, bar 50 pm.

FIGURA 3. Intestino delgado (ileon) con tejido linfoide aso-
ciado (placa de Peyer). Resulta evidente la inmunoreactividad
en el tejido linfoide, sobre todo en el margen del foliculo. Las
criptas en la mucosa muestran hiperplasia de restauracion y se
proyectan sobre el tejido linfoide de la submucosa. Este caso
corresponde a un animal incluido en el grupo prospectivo.
Inmunohistoquimica, barra 50 pm.

FIGURE 3. Small intestine (ileum) with associated lymphoid
tissue (Peyer's patch). The immunoreactivity in lymphoid tis-
sue is clearly seen, especially in the margin of the follicle. The
crypts in the mucosa show hyperplasia and restoration and
are projected over the lymphoid tissue of the submucosa. This
case corresponds to an animal included in the prospective
group. Immunohistochemistry, bar 50 pm.



FIGURA 4. Intestino delgado (ileon) con tejido linfoide asocia-
do (placa de Peyer). Resulta evidente la marcada atrofia del
tejido linfoide en la submucosa; no obstante, algunas células
remanentes muestran inmuno reactividad. Este caso corres-
ponde a un animal incluido en el grupo prospectivo. Inmuno-
histoquimica, barra 50 pm.

FIGURE 4. Small intestine (ileum) with associated lymphoid
tissue (Peyer's patch). The marked atrophy of lymphoid tissue
in the submucosa is clearly observed; however, some remain-
ing cells show immuno-reactivity. This case corresponds to
an animal included in the prospective group. Immunohisto-
chemistry, bar 50 pm.

al lesions caused by Histophilus somni,"* and it is also
known to reactivate BIR cases.? All this corresponds to
the prime infection or acute infection by BVD and is
consistent with the information presented here.

In this report the association of BVD and anaplas-
mosis in one case is important. Anaplasmosis is an
endemic disease in Mexico'* and it is likely that many
animals arrive at the corral with subclinical cases that
can reactivate and cause clinical disease in the pres-
ence of BVD co-infection. This association has been
demonstrated recently in South Africa in a fatal case of
congenital anaplasmosis in a newborn who died at 10
days of age and who also tested positive for BVD, like
its mother."

Weariness and lameness have been previously re-
ported in Mexico in registered Simmental cows, im-
ported the United States of America, with seropositivity
to bluetongue and BVD.'® In this case, it was assumed
that the concomitance of BVD and bluetongue caused
a synergistic effect, leading to progressive wasting and
lameness that forced the disposal of the animals.'® The
BVD negative impact has also been referred on the
productive parameters of beef cattle in northeastern
Mexico."”

Finally, in both cases where pneumonia was not a
major injury and the predominant lesion was perito-
nitis, a concurrent etiology could not be established.
However, it is known that severe lesions in the intes-
tine, caused by BVD virus and opportunistic bacte-
rial infections, can cause exudation on the intestinal
serosal, and consequently peritonitis.* In an experi-
mental bovine infection, the predominant lesion was
peritonitis.'®

A study based on IHC on skin samples from ears of
slaughtered animals was carried out in Mexico City, in
order to recognize the presence of persistently infect-

se vio relacionada con infecciones por Mycoplasma bo-
vis y DVB.™ Se cree que la presencia de Mycoplasma
en cuadros neumonicos subagudos y crénicos puede
estar relacionada con la entrada de animales mas jéve-
nes vy, por ende, mds susceptibles a padecer neumonia
enzodtica.'” Al respecto, en todas las engordas revisa-
das se confirmé el riesgo a enfermedades respiratorias,
incluyendo la entrada al corral de animales ligeros
(< 180 kg), sin manejo preventivo, acopiados en cen-
tros con poca atencién sanitaria y posteriormente
transportados por largas distancias.

En algunos trabajos™?se ha demostrado la asocia-
cién de neumonias crénicas causadas por Mycoplasma
y DVB, si bien se sabe que DVB puede potenciar cual-
quier neumonia e incluso otros problemas.'? Los auto-
res del presente trabajo publicaron un informe sobre
lesiones neumonicas crénicas y su inmuno reactividad
a Mycoplasma bovis; seis animales que resultaron posi-
tivos entonces a Mycoplasma bovis® también resultaron
positivos a DVB aqui (grupo retrospectivo). Por otra
parte, DVB se ha asociado con lesiones en miocardio
causadas por Histophilus somni,"” y se sabe que también
reactiva cuadros de RIB.*> Todo ello corresponde con
la primo infeccién o infeccién aguda por DVB® y con-
cuerda con la informacién que aqui se presenta.

En el presente informe la asociacion de DVB y
anaplasmosis en un caso resulta importante. La ana-
plasmosis es una enfermedad enzodtica en México'*
y es muy probable que muchos animales arriben a los
corrales con cuadros subclinicos que, en presencia de
una infeccién concomitante por DVB, puedan reacti-
varse y provocar enfermedad clinica. Esta asociacion
ha sido demostrada recientemente en Sudafrica en un
caso fatal de anaplasmosis congénita en un neonato
que muri6 a los 10 dias de edad y que ademas, resulté
positivo a DVB, al igual que su madre."
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ed animals."” However, according to the information

collected to prepare this report, the presence of cattle
lesions caused by BVD had not been demonstrated in
Mexico.

As recorded in this study, the syndrome called
“acute infection” refers to a primary infection in sus-
ceptible animals, evolving mostly subclinically and,
therefore, acting as predisposing or trigger factor for
other diseases.>* However, this presentation of the dis-
ease has been related to subacute or chronic histologi-
cal lesions, particularly in blood vessels, attributed to
the virus,>*?° similar to those described here. In this re-
port, the intestinal lymphoid tissue atrophy and finally
the radiomimetic damage in the crypts, were evidence
of the disease.***” However, the intensity of the vascular
lesions in myocardium were most obvious and resulted
in correspondence with increased immunoreactivity,
as already noted in natural cases.>*'""¥ This consistent
pattern of severity and immune reactivity of cardiac le-
sions, has also been referred in calves in which acute
infection with BVD was experimentally replicated.?

Despite the characteristic histological lesions, no
immune reactivity was recognized in four cases of the
prospective group. Previous works have mentioned ab-
sence of immune reactivity in patients with typical histo-
logical lesions in both, natural and experimental infec-
tions, but there is no categorical explanation for this.”*
It has been simply mentioned that there is no antigen
presence in these lesions, perhaps because of the viral
infection stage and its elimination by the immune re-
sponse.”® Because of this, enough samples should be
obtained to have more opportunity to recognize the as-
sociation between lesion and immune reactivity.’”

The demonstration of BVD antigen in characteris-
tic lesions by IHC, confirms the presence of the dis-
ease in cattle in feedlots in Mexico. Mycoplasma bovis
pneumonia in the retrospective group corresponded
completely (100%) to the presence of BVD. It was also
demonstrated in the prospective group, that BVD may
aggravate or reactivate other infections.
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