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APRESENTACAO DO EVENTO

O | Simposio Internacional de Sanidade Bovina — versdo 2022 foi
preparado em formato hibrido (modalidades presencial e virtual), com
participantes de diferentes estados e paises. O objetivo geral do SANIBOV é
atender o tema SANIDADE BOVINA.

Na versao 2022, o evento abordara o tema “Complexo Respiratorio
Bovino (CRB)”, cuja programagao foi composta por oito palestra tedricas, sessao
para apresentacao de resumos cientificos, mesas-redondas e minicurso pratico
pds-evento sobre ultrassonografia toracica.

O objetivo geral do SANIBOV 2022 contempla a verticalizacdo do tema
“Complexo Respiratorio Bovino”, com a interacéo entre pesquisadores nacionais
e internacionais de renome na area, e técnicos que atuam em sistemas de
producéo de leite e corte no Brasil, Estados Unidos, Canad& e outros paises da
América Latina.

Atualizar os conhecimentos com a apresentacdo e discussdo de
resultados recentes das pesquisas cientificas. Pretende-se expandir as
fronteiras do conhecimento relativas aos métodos de diagnéstico precoce,
aplicacao da ultrassonografia toracica, método nao-invasivo de diagnostico de
broncopneumonias, 0 que evita 0 uso indiscriminado de antimicrobianos por
erros diagnésticos, além do estabelecimento do desafio microbioldgico, e
desenvolvimento de protocolos terapéuticos e emprego das biotecnologias
(vacinas nasais e injetaveis) nos programas de prevencdo do CRB. Espera-se
que o evento seja um meio para transferir os conhecimentos gerados nas
universidades para os técnicos e produtores.

Este ANAIS apresenta resumos expandidos das palestras e 0s resumos
cientificos para registrar e memorizar este evento tdo especial.

Profa. Viviani Gomes Profa. Alice Maria Melville Paiva Della Libera
Coordenadora do Evento Coordenadora da Comissao Cientifica
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NOV 3-5
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02:50 p.m: Clinical examination of the respiratory system: detection of upper (rhinotracheitis) and
lower (bronchopneumonia) inflammation, Prof Dr Roberto Calderon, UNESP Botucatu
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04:00 p.m: Milk break

04:20 p.m: Use of field chest ultrasound to detect bronchopneumonia, Profa Dra. Theresa Ollivett,
Madison School of Veterinary Medicine, University of Wisconsin

05:10 p.m: Round table, Profa Dra Alice Maria Melville Paiva Della Libera, FMVZ Usp
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08:00 a.m: Clinical scores and accuracy of diagnostic methods for detecting bronchopneumonia,
Prof Dr Sébastien Buczinski, Professeur titulaire, Université de Montréal

08:50 a.m: Microbiological diagnosis of Bovine Respiratory Disease, Profa. Dra. Amelia R. Woolums,
Mississippi State University

09:40 a.m: Milk break
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10:20 a.m: Antimicrobial therapy for bronchopneumonia - how to prevent failures in therapeutic
responses? Prof Dra. Theresa Ollivett, Madison School of Veterinary Medicine, University of
Wisconsin
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02:00 p.m: Vaccination protocols against the Bovine Respiratory Complex - inactivated vs live
modified antigens, intranasal vs parenteral, Prof Dr. Christopher Chase, South Dakota State
University
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06:00 p.m: Awards for the best scientific abstracts

NOV 4

08:00 a.m - 02:00 p.m: Practical course on chest ultrasound

Prof. Dr. Sébastien Buczinski, Faculté de Médecine Vétérinaire, Université de Montréal
Prof Dra. Theresa Ollivett, UW-Madison School of Veterinary Medicine

Profa. Dra. Amelia R. Woolums, Mississippi State University

Location: AUDAX Farm, Piracicaba - SP
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18h: Premiacdo dos melhores resumos cientificos
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Prof. Dr. Sébastien Buczinski, Faculté de Médecine Vétérinaire, Université de Montréal
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ANTIMICROBIAL THERAPY SUCCESS AND HOW PREVENT
TREATMENT FAILURES

T. L. Ollivett
DVM, PhD, DACVIM University of Wisconsin-Madison School of Veterinary Medicine
theresa.ollivett@wisc.edu

In young cattle, respiratory disease is treated primarily by the administration of
long acting, injectable antimicrobials intended for single dose administration.
Interestingly, less than 60% of dairy producers consult their veterinarian for
specific details about antibiotic usage and 85% use antibiotics in an extra label
manner (USDA, 2018). High levels of disease, potential misuse, and retreatment
rates contribute to the overall volume of antibiotics administered to dairy calves.
This is costly and contributes to the selection pressure for antimicrobial resistance
in both pathogenic and commensal bacteria. This is especially concerning
because the three classes of antibiotics known for promoting antimicrobial
resistance by selecting for multi-drug resistant bacteria in animals and people (3
generation cephalosporins, fluoroquinolones, and macrolides; Guardabassi et al.,
2017) are administered to nearly 50% of calves treated for respiratory disease
(USDA 2018).

In the field setting, treatment response is either not measured at all, or is
assessed indirectly at the herd level by looking at producer treatment records
(e.g. retreatment rate, average number of treatments per calf). In the research
setting, response is often gauged by clinical cure rate, clinical relapse rate,
mortality rate, average daily gain, and severity of lung lesions at necropsy. Using
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criteria based largely on resolution of clinical signs, most reports suggest that 20
- 35% of treated calves require multiple antibiotic treatments for relapse or
recurrence of their respiratory disease (van Donkersgoed et al., 1993; Windeyer
et al., 2012; Heins et al., 2014).

In dairy animals less than 6 months of age, lung ultrasound can rapidly and easily
detect the non-aerated or consolidated lung lesions associated with bacterial
pneumonia (Ollivett, Buczinski 2016). Depending on the study and regardless of
the clinical state of the calf, the sensitivity and specificity of lung ultrasound
ranges from 79 — 94% and 94 — 100%, respectively (Rabeling et al., 1994,
Buczinski et al., 2015; Ollivett et al., 2015). In addition, there is a high correlation
(r = 0.92) between the amount of consolidated lung identified on lung ultrasound
and gross post-mortem examination (Ollivett et al., 2013) which means we can
use this tool to measure the severity of pneumonia in the live calf.
Ultrasonographic lung lesions in dairy calves are associated with reduced
preweaning ADG (Ollivett, 2014; Cramer et al.,, 2019), increased mortality
(Buczinski et al., 2014), and less milk production during the first lactation (Dunn
et al., 2018).

Three BRD subtypes (Ollivett, Buczinski, 2016; Cramer et al., 2019) can be
defined when a systematic clinical scoring system, such as the Wisconsin
Respiratory Score (McGuirk, Peek, 2014) is incorporated alongside lung
ultrasound: 1) upper respiratory tract infections, 2) clinical pneumonia, and 3)

subclinical pneumonia. Although the distributions of BRD subtypes will vary from
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farm to farm, we have found that at least 1/3 of new cases are subclinical and
that for every case of existing clinical respiratory disease, we can expect to find
2 — 4 cases of subclinical disease (Ollivett, Buczinski, 2016; Binversie et al.,
2020).

For these reasons, lung ultrasound combined with clinical respiratory scoring has
become the primary way that we monitor presence of disease, competency of
farm staff for detecting sick calves, and treatment response on local commercial
dairies as well as research projects (Ollivett, Buczinski, 2016; Holschbach et al.,
2019; Binversie et al., 2020). In regard to measuring treatment response, once
treatment has been initiated, the numbers of live bacteria within the lung are
significantly reduced and the draw for new neutrophils into the airway slows
down. Neutrophils within the airways will undergo apoptosis within 1 - 2 days of
arrival and that fibrin and cellular debris will be expelled from the airway through
coughing and other cellular mechanisms within 7 — 10 days (Caswell, 2016). This
phenomena can be observed ultrasonographically  through sequential
examinations and lung lesion regression visualized as the airways become

aerated again (Holschbach et al., 2019; Binversie et al., 2020).

Unfortunately, data from recent studies suggest that retreatment rates can be 2
to 3 times higher than those reported in the literature (Binversie et al., 2020),
ultrasonographic lung lesions associated with pneumonia initially respond to
antibiotic therapy but often recur or worsen shortly after treatment (Holschbach

et al., 2019; Binversie et al., 2020), and that antibiotic treatment does not always
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result in a bacteriological cure within the lung despite early treatment and

resolution of clinical disease (Holschbach et al., 2019).

More specifically, the common definition for treatment success (rectal
temperature < 104°F, normal respiratory pattern, normal attitude; as reviewed by
DeDonder and Apley (DeDonder, Apley, 2015) used by many manufacturers
when establishing efficacy of an antibiotic product, would incorrectly classify
100% of the calves with severe lung disease five days after a Mannheimia
haemolytica challenge study and 14 days after a Pasteurella multocida challenge
(Ollivett et al., 2013; Holschbach et al., 2019). These findings indicate that despite
early recognition of disease, and judicious antibiotic use, bacterial infection has
not resolved at the lung level using on-label treatment regimens. We hypothesize
that incomplete bacterial killing sets the stage for bacterial replication and relapse
or recurrence of consolidation once the antibiotic pressure has been removed.
Poor treatment response coupled with misleading clinical criteria for treatment
success puts calves at risk for future clinical disease (Binversie et al., 2020) and

prolonged periods of slow growth (Cramer et al., 2019).

In summary, individual and herd level factors may contribute to treatment failures
and ultrasound guided treatment protocols could re-shape how we measure
response to treatment, how we validate dosage regimens for currently approved
antimicrobial drugs as well as those drugs undergoing the approval process.
Implementing ultrasound guided treatment protocols on farm should improve calf

level response, result in fewer relapses, decrease duration of disease, thereby
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improving calf welfare and decreasing cost of disease, ameliorate effect of
disease, and ensure that administered antibiotics are effective at establishing a

bacteriological cure within the lungs.

#WeanClean™ Philosophy
Guiding Principles:

The quiding principle of #WeanClean™ is that calves with healthy,
ultrasonographically clean lungs will maintain growth during weaning and will be

less likely to require antibiotics for clinical respiratory disease following weaning.

A 6-point scoring system and scoring algorithm is suggested for scoring lung
lesions and has served as a practical means to document and monitor lung
lesions on commercial dairy farms. To properly score, the operator must be able
to recognize the difference between aerated lung, aerated lung with diffuse
pleural roughening (also called comet-tail artifacts), lobular lung lesions (also
called lobular consolidations or lobular pneumonia), and lobar lung lesions (also
called lobar consolidations or lobar pneumonia). In the context of this US scoring
system, lobular and lobar lesions simply reflect the extent of which the lung lobe
is consolidated on the ultrasound image. Lobular lesions are relatively small
discreet areas of consolidation within an otherwise aerated lung lobe. In other
words, the hyperechoic pleural interface with reverberation artifact of normal lung
can be seen both dorsal and ventral to the lobular lesion when the probe is placed

vertically within the rib space. Lobar lesions indicate full thickness consolidation
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of the lung lobe that extends proximally from the tip of the lobe. In the US image,
the hypoechoic parenchyma of the entire distal lung lobe is visible, and aerated

lung cannot be seen ventral to the lesion.

To promote #WeanClean™, use this 4-point ultrasound strategy to measure lung
disease at weaning, determine detection and treatment efficiencies, and identify

high risk age-groups for follow-up management.

1. Start of weaning — how many have pneumonia at the start of weaning? Goal:
< 15%
2. Start of treatment — how many score > 3 or < 2 at their first treatment? Goal:
<15%
3. 7-10d after treatment — how many score > 2 after their first treatment? Goal:
< 15%
4. 12x7 scans — starting at 7d of age, scan 12 at 7d intervals to find high-risk

age group

There are only a few general reasons for missing these goals. Understanding
these reasons provides a framework for troubleshooting respiratory disease as
well as many of the other significant causes of poor health and welfare in young

dairy cattle.
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. Too many calves weaning with dirty lungs? 3 reasons - they weren’t
treated, weren’t treated right, or poor innate immunity delays response to

treatment

. Too many calves with normal or excessively high lung scores at first
treatment? 3 reasons — non-respiratory conditions are manifesting as respiratory
disease (e.g. sepsis, toxemia, acidosis), we don’t spend enough time physically
looking at the right calves, or we fail to recognize early signs of clinical respiratory
disease

. Too many calves with high lung scores after first treatment? 3 reasons —
we used right drug in wrong way (late, wrong dose, duration, frequency), used
wrong drug (wrong class, resistant bug), or poor innate immunity delays response

. Who are the high-risk calves and does age at first treatment reflect this
reality? Use 12x7 scans to confirm onset of disease, train treaters to focus on the

right calves, and develop an early detection and treatment program.

Weaning is stressful. Calves need to cope not only with changes to their diet, but
to changes in housing, social interactions, and processing interventions such as
vaccinations. Failing to prevent and adequately cure respiratory disease results
in a large population of calves that must now undergo this already stressful time

with chronic, typically subclinical, pneumonia which affects performance and is a
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welfare issue. As caretakers, veterinarians, and consultants, we need to make

sure that calves wean with clean lungs.
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CALF LUNG ULTRASOUND NOTES WITH ALGORITHM AND
SCORING

T. L. Ollivett
DVM, PhD, DACVIM University of Wisconsin-Madison School of Veterinary Medicine
theresa.ollivett@wisc.edu

Respiratory disease is economically challenging, subclinical disease exists, and
producer-based diagnoses lacks in sensitivity. Therefore, monitoring lung health
in young cattle should be considered a priority for maintaining proper drug use,
animal well-being, and profitability. Incorporating calf lung ultrasound at the
strategic points mentioned above will not only provide in understanding of the
epidemiology of respiratory disease in client herds but more importantly will
help identify high risk age groups and treatment failure problems before they
become catastrophic.

Ultrasound Equipment, Calf Preparation, Restraint, Technique

Transrectal probes permit the best access to the axillary region and cranial thorax
of the young dairy calf. They are widely used by bovine veterinarians making
them most suitable for practical field-based lung ultrasound in young cattle. You
can choose between using a machine with an attached screen, a wireless screen,
or goggles, based on personal preferences.

Operator positioning, restraint, and transducing agents are all necessary

considerations when scanning. During the examination, it is up to the operator to
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decide whether to stand or squat down next to the calf. Operator position is often
dependent on whether an assistant is available to help restrain. In most
situations, restraint should be minimal, rarely requiring a halter, headlock, or
chute, particularly in young preweaned dairy animals. Increasing the level of
restraint often only manages to increase handling time, therefore reducing the
practicality of the procedure.

In preweaning dairy calves, | find it easiest to do both the restraining and scanning
myself as | often am working alone. To simultaneously restrain and scan, place
the calf’s rear-end in the corner of the pen, face the calf, and straddle her neck
with your legs closed together in front of her shoulders. This is like straddling the
calf to collect jugular blood, just facing the opposite direction. Working alone, in
this manner, | expect to scan 30-45 calves/hour. Veterinarians that use an
assistant to provide restraint and document findings can easily scan 75
calves/hour.

On the farm, 70% isopropyl alcohol is the transducing agent of choice, and the hair
is not clipped or shaved from the chest. 90% (or greater) isopropyl alcohol is
recommended for use when scanning calves in arid climates. Coupling gel,
vegetable oil, and gel/liquid alcohol-based hand sanitizer will also work if you find
conventional isopropyl alcohol difficult to obtain as many of us experienced early
in the COVID-19 pandemic. Significantly less alcohol is required if a household
spritzer/spray bottle or a small garden sprayer is used.

Technique is critical. Within reason, the ultrasound technique can be modified
based on the goals of the exam. Individual sick or “poor-doing” animals are more

likely than the average calf to harbor lesions, specifically lung abscesses, in the
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caudal lung lobe. In these cases, the caudal lung lobe should always be assessed
as well as the more cranial lung lobes. This requires scanning the right lung from
the 10" intercostal space (ICS) cranial to the 15t ICS and the left lung from the
10" ICS cranial to the 2" |CS.

When screening a group of calves for pneumonia, a different approach can be
taken compared to that used for an individual sick animal. In this situation,
lung ultrasound is used to screen specifically for bronchopneumonia (most
common finding) and interstitial disease. Bronchopneumonia reliably localizes to
three specific lung lobes particularly during the early phase of disease. The
cranial aspect of the right cranial lung lobe is most commonly affected, followed
by the caudal aspect and right middle lung lobe, then the caudal aspect of the left
cranial lung lobe. The cranial aspect of the left cranial lobe and the caudal lung
lobes are rarely consolidated without consolidation of the previously mentioned

lobes.

Studies that have been designed to detect the onset of new cases of BRD such
as Binversie (2020), Cramer (2019), and Holschbach (2019), demonstrate that
subclinical pneumonia comprises at least 50 - 90% of new cases of BRD in both
naturally occurring disease in commercial herds as well as in experimentally
induced pneumonia in the laboratory setting. In addition, Binversie (2020) and
Cramer (2019) also show that up to 30% of new cases can be upper respiratory
disease (CRS+ with 2 categories scoring 2 or higher and US < 1cm). Since lung
ultrasound will fail to detect clinical respiratory disease not due to bacterial
bronchopneumonia or interstitial pneumonia, this latter fact is the rationale behind

using a clinical scoring system such as the UW score (CRS) as one component
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of identifying diseased calves. As such, both CRS and US must be used to define
positive; however, they should not be combined into a single definition (e.g.
BRD+ = both CRS and US are abnormal). Instead, at least two independent
definitions for BRD+ should used concurrently: definition 1) CRS+ (with or without
lung consolidation) and definition 2) = 1cm or more lung consolidation.

The key to accurate lung ultrasound is being systematic. A systematic approach
depends on an understanding of the external thoracic anatomy of the calf, the
internal anatomy of the lung, and appropriate ultrasonographic landmarks. The
external anatomy of the calf refers to the specific intercostal space where the
probe is placed. The internal anatomy refers to the specific lung lobes that are
being evaluated. Lastly, the ventral image landmarks provide unique identifiers
for each lung to ensure that the high-risk locations for pneumonia are examined.
Once comfortable with the technique and scoring system, an accurate
ultrasonographic diagnosis can be made within 20-30 seconds. Landmarks are
outlined in the attached document.

In general, the recommended lung ultrasound examination extends from the
caudal thorax to the cranial thorax by moving the probe along the grain of the
hair in a dorsal to ventral fashion within  each ICS. The probe should move
parallel to the rib within the ICS. It is a common mistake to move the probe
perpendicular to the ground. Instead, the probe should be moved slightly caudally
staying within one ICS to avoid imaging the rib. Very slight adjustments can
move the ultrasound beam onto or off the rib surface and/or enhance
visualization of a lung lesion. These small movements include moving the tip (or

the end) of the probe side to side or rotating the footprint (the portion of the probe
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in contact with the body wall) so that it is facing more cranial or caudal within the
ICS. If the rib obscures the image of the lung, simply stop moving, readjust the
angle of the probe until the lung is present, and then continue ventrally within the
ICS.

The attached 6-point scoring system and scoring algorithm is suggested for
scoring lung lesions and has served as a practical means to document and

monitor lung lesions on commercial dairy farms.

In order to properly score, the operator must be able to recognize the difference
between aerated lung, aerated lung with diffuse pleural roughening (also called
comet-tail artifacts), lobular lung lesions (also called lobular consolidations or
lobular pneumonia), and lobar lung lesions (also called lobar consolidations or
lobar pneumonia). In the context of this US scoring system, lobular and lobar
lesions simply reflect the extent of which the lung lobe is consolidated on the
ultrasound image. Lobular lesions are relatively small discreet areas of
consolidation within an otherwise aerated lung lobe. In other words, the
hyperechoic pleural interface with reverberation artifact of normal lung can be
seen both dorsal and ventral to the lobular lesion when the probe is placed
vertically within the rib space. Lobar lesions indicate full thickness consolidation
of the lung lobe that extends proximally from the tip of the lobe. In the US image,
the hypoechoic parenchyma of the entire distal lung lobe is visible, and aerated
lung cannot be seen ventral to the lesion.

In general, US score 1 is considered interstitial disease (heavy, wet and rubbery
lungs associated with septicemia, viral infection, or pulmonary edema) and

ultrasound scores = 2 are consistent with bacterial bronchopneumonia (Ollivett
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TL, 2015). Abnormalities such as pneumothorax, pleural fluid, abscesses, and
necrosis are not inherently included in the scoring system. Instead, a comment is
included within the record regarding the abnormality (e.g. US score 4 plus 4 cm

abscess in right caudal lung lobe at the level of the 8" intercostal space).

Summary

The portable rectal ultrasound machines already in use by bovine veterinarians
for reproductive examinations are a fast, accurate, and practical means of
diagnosing the lung lesions associated with BRD in young cattle. When combined
with respiratory scoring, systematic calf lung ultrasound allows for the
differentiation of BRD into specific practical subtypes including upper respiratory
tract disease, clinical pneumonia, and subclinical pneumonia; all of which can be
performance limiting. In individuals, lung ultrasound can be used to identify poor
prognostic indicators such as caudal lung lobe consolidation, lung abscesses,
and lung necrosis, and can aid culling and purchasing decisions. At the herd level,
lung ultrasound can be used to identify specific populations at risk for developing
the subtypes of BRD, monitor the prevalence and severity of BRD over time, and
evaluate the impacts of management changes such as ventilation, vaccination,
changes in treatment protocols or personnel. In conclusion, calf lung
ultrasound can add to the services provided by bovine veterinarians, increasing

their value and impact on animal health.
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Algorithm for scoring lung lesions in dairy calves

Understand the orientation of your probe

Identify ventral image landmarks

Determine if lung is aerated or non-aerated

If lung is non-aerated, determine if the lesion represents lobular
or lobar pneumonia

5. If lobar pneumonia is identified, count the number of lobes
affected to create the ultrasound score.

o

1. Understand the orientation of your probe
a. Touch your finger to the tip of probe which will be dorsal
in the intercostal space
b. Ollivett images are always in the same orientation
i. Left side of image = Dorsal
i. Right side of image = Ventral
2. ldentify the ventral image landmark in your image
a. What landmark do you see?

i. Diaphragm?

i. Costochondral junction and pleural deviation?
iii. Heart?

iv. Internal thoracic artery and vein?

v. Liver?

vi. Kidney?

3. Determine if lung is aerated or non-aerated
a. Is reverberation artifact present?
i. Continuous?
1. Aerated (normal) lung
a. Few to no comet tails- US Score 0
b. Severe, diffuse comet-tailing — US
Score 1
ii. Interrupted?
1. Non-aerated (typically consolidated) lung
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4. If lung is non-aerated, determine if the lesion represents lobular or

lobar pneumonia
a. Is there a gap present in the reverberation artifact?
i. Yes- lobular lesion — US Score 2
b. Does the reverberation artifact and pleural
line terminate prematurely resulting in the
hypoechoic architecture of the lung lobe
being visible?
i. Yes —lobar lesion
5. If lobar pneumoniais identified, count the number of lobes
affected to create the US Score.
a. US Score 3: 1 lobe
b. US Score 4: 2 lobes
c. US Score 5: 3 or more lobe

Lung Lesion Scoring Chart for Thoracic Ultrasonography of Dairy Calves

TL Ollivett, 2014

0 — 5 simple scoring system

0 = normal 1 = interstitial
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CLINICAL EXAMINATION OF THE RESPIRATORY SYSTEM OF
CATTLE

Prof. Dr. Roberto Calderon Gongalves e Dr2 Bianca Paola Santarosa

Diseases of the respiratory system in cattle are considered a serious animal
health problem, as they lead to high rates of morbidity and mortality, in addition to
economic losses resulting from low feed conversion, delay in weight gain, decrease
in productivity, costs with diagnosis and treatment. The early diagnosis of a disease
is of great importance for the institution of treatment and prevention of new episodes

of disease, not only in the examined animal, but in the herd as a whole.

The diseases are manifested by clinical signs identified in the semiological
examination, and must be interpreted correctly. Thus, for an adequate diagnostic
procedure, it is necessary to carry out a good clinical examination, since no auxiliary
test can effectively replace it. Despite this, it is often necessary to use complementary

exams for the differential diagnosis of respiratory diseases.

It is necessary to locate the process within the respiratory system, whether it
is restricted to the anterior or posterior airways, and whether it includes the pulmonary
interstitium. The anterior airways include the nostrils, sinuses, pharynx, larynx, and
trachea. The greater bronchi, segmental bronchi and bronchioles belong to the
posterior airways, which carry inhaled air to the alveolar sacs and alveoli for gas
exchange (hematosis). Through the semiological examination, considering the
history or anamnesis, inspection, palpation, percussion, auscultation and olfaction,
the clinician is able to locate the pathology, if possible, establish its nature and

etiology.
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ANAMNESIS

Focusing on the respiratory system, it is important to extract from history
whether the problem is individual or collective. Diseases in a single individual can
be related only to him, but they can also be the beginning of a process that affects
the herd. Thus, there is always a need to pay attention to the emergence of new
cases. If the problem is a collective one, what should be obtained from history is
how much it is affecting the herd, with the calculation of morbidity and lethality
rates.

Other important points are information about the beginning of the process,
whether it was in the form of an outbreak, or sporadic cases occur over time. The
time and type of evolution must be taken into account, in order to verify the
severity of the case, the pathogenicity and transmission of the offending agent.
Treatments prior to attendance should be explored, for eventual changes in the
therapeutic plan to be adopted.

Within respiratory problems, there is always a need to collect all the clinical
symptoms observed, and to establish a close relationship between the clinical
signs presented and the moment when they occur with greater intensity during
the handling of the animal. As clinical manifestations of diseases of the
respiratory system that can be perceived by the tutor, there are: runny nose,
sneezing, coughing, fatigue during exercise, noises heard during breathing, rapid
and shallow breathing (tachypnea) and respiratory difficulty (dyspnea).

Cough may be exacerbated or present only during feeding and, at this
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time, information must be collected and relationships established between the
type of feed, whether powdery or not, and the height of the feeding trough, which
can cause constant trauma. in the trachea or larynx. Dry and constant coughs,
especially during exercise, are usually related to tracheal or tracheobronchial
inflammatory problems.

The runny nose can be more intense when the animal lowers its head to
eat. This is not always related to the effect of food on nasal secretion, but rather
to the physical effect of facilitating its drainage to the outside. However, it can be
one of the first signs of alteration of the respiratory system, whether in cases of
rhinitis or increased secretion in the respiratory tree.

It is extremely important to describe the facilities, where humidity, internal
temperature, ventilation and insolation must be observed, and the type of bedding
used, whether it is powdery or has irritating agents, such as straw or moldy hay.
All of these are predisposing factors for respiratory infections, especially in

younger animals.
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SEMIOLOGICAL METHODS

INSPECTION

Inspection is the semiological method in which the animal as a whole is
observed and, in this case particularly, the respiratory system. The animal should be
observed preferably without touching it and without exciting it, as this may cause
changes in respiratory rate and even in the type of breathing. In large animals, the
examiner should look at it obliquely, preferably at the back or front of the animal, in
such a way that the costo-abdominal transition point can be observed. Count the
respiratory rate (RR) in one minute (mpm) and check the respiratory type and rhythm.

In healthy adult cattle, the FR is 10 to 30mpm, and in young cattle, 24 to 36mpm.

Physiological oscillations in respiratory rate (RR): the lower the age of the
animal, the higher the RR, which decreases with advancing age; large animals and
obese animals have lower RF than small and thin animals; the RR gradually
increases during pregnancy and is higher during exercise, and in hot and humid

environments and in stressful situations.

Pathological oscillations in respiratory rate: These are characterized by
tachypnea, bradypnea, or apnea. Tachypnea is an increase in RR. Occurs in

situations of fever, pain or decreased blood oxygenation; Bradypnea: is the decrease
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in RR. It can occur in depressions of the central nervous system or close to the death

of the animal; Apnea: is the total absence of breathing.

Another particularity that must be observed during the inspection is the
respiratory rhythm. When measuring the RR, it should be observed if the respiratory
rhythm is within the patterns considered normal or if variations are occurring, which
can help the clinician in the diagnosis of respiratory injury. The normal rhythm is
observed as an in-breath, a short pause, an out-breath, and a longer pause, followed
by an in-breath. Any change in respiratory rhythm is called a respiratory arrhythmia.

By observing breathing, that is, the relationship between inspiration and
expiration, chest and abdomen movements and the posture adopted by the animal,
respiratory activity can be classified as normal (eupnea) or difficult (dyspnea). In
normal breathing, the inspiratory movement is active and faster than the expiratory

movement, which is passive and maintains a temporal ratio of 1: 1.2 respectively.

The classification of dyspnea can be of great help in locating the respiratory
process. Inspiratory dyspnea is related to changes in the anterior airways, whether
due to stenosis, foreign bodies or inflammation, which reduce the airway lumen,
making it difficult for air to enter. This is easily understood, as the anterior airways
have little support and, as a consequence, when the animal makes forced
inspirations, the tendency of the airways, which are outside the thoracic cavity, is to
“collapse” and, therefore, to decrease in their caliber. intraluminal will make it difficult

for air to enter the respiratory tree.

Expiratory dyspnea is related to morbid processes that reduce the elasticity of

pulmonary return or cause small airway obstructions, making it difficult for air to

Palestras




28

Wﬁ} 'l'l‘\ ’-?U

SIMPOSIO
INTERNACIONAL DE
SANIDADE BOVINA

escape, as in pulmonary emphysema, bronchitis and bronchiolitis. In this case, we
can understand the process if we observe that, during inspiration, there is negative
intrathoracic pressure and, therefore, expansion of the airways that are inside the
thorax. During expiration, as the negative pressure decreases, there is compression
of the chest walls on the lung and, consequently, on the intrathoracic pathways. If
there are foreign bodies, excess mucus or any other problem that reduces the lumen
of these small pathways, there will be difficulty in leaving the alveolar air and,
consequently, greater effort to exhale. In pulmonary edema, dyspnea is of the mixed
type, because the lung, due to the presence of fluid in the interstitium, will have
difficulty expanding and, consequently, inspiratory dyspnea. With the outflow of fluid
from the blood vessels into the bronchioles, there will also be difficulty in the outflow
of air from the alveoli, characterizing mixed dyspnea. Despite this, in this disease in
particular, there is a predominance of inspiratory dyspnea due to the greater difficulty
in gas exchange and the resulting great hypoxia. In bronchopneumonia, dyspnea is
of the mixed type, as there is difficulty in lung expansion (inspiratory dyspnea) due to
congestion caused by inflammation and exudate outflow in the bronchi and

bronchioles, which determines difficulty in expiration (expiratory dyspnea).

The lung can functionally respond to the decrease in gas exchange by two
compensatory mechanisms: increasing respiratory rate (tachypnea) and amplitude
(hyperpnea). Tachypnea does not help to locate the change within the respiratory
system, as small anatomical changes, as in focal pneumonias, already cause
changes in gas exchange, stimulating this compensation mechanism. Hyperpnea, in
turn, is mainly related to processes that make lung expansion difficult, such as

pneumothorax or, temporarily, right after exercise.
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The respiratory type is another characteristic that may indicate the location of
the pathological change within the respiratory system. The normal respiratory type in
domestic animals is the costo-abdominal one, which may change to the costal and
abdominal type. Animals with processes that manifest chest pain, such as rib
fractures or pleuritis, may present the respiratory type or breathing, predominantly
abdominal, as a form of defense against pain. Those who have abdominal pain, such
as with peritonitis or severe compressions on the diaphragm (eg, gastric dilatations),

may experience costal breathing.

Nasal inspection is of great importance in the examination of the respiratory
system. Changes in the nasal mirror, also called muflo, should be observed if there
is dryness, such as in cases of fever, dehydration or hypovolemia; erosions, as in
malignant bluetongue, or any other types of lesions that may indicate or lead to
alterations in breathing. In the canal, also called nasal fossa, changes in the color
and moisture of the mucosa should be checked and lesions such as ulcers, erosions,
polyps, tumors and foreign bodies must be looked for, which can be seen in the direct
inspection of the nasal cavity. The healthy nasal mucosa is pink, moist and has no

visible lesions.

In the inspection of the nostrils, nasal discharge may provide information
suggestive of the location of the morbid process. Runny nose can come from the
anterior or posterior respiratory tract. If it is unilateral, it may indicate changes in the
corresponding nostril and the most common processes are foreign bodies, ulcers and
local wounds. If it is bilateral, it may represent involvement of both nostrils, especially

in inflammatory processes that increase nasal secretion, or it may originate from sites
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located posterior to the nostril, such as the larynx, trachea and bronchi, affected by
conditions that increase the amount of inflammatory secretions in these airways.
Nasal discharge must be analyzed according to its type, being classified as serous,

mucous, purulent and hemorrhagic or their combinations.

When examining the nostrils, attention should be paid to the odor of the breath
and the flow of exhaled air. Putrid odor of breath is related to lesions where there is
tissue destruction, such as in necrotic laryngitis, in lung abscesses, or in aspiration
pneumonia. Unequal airflow in the nostrils implies a decrease in the caliber of one of
them, which can be found in obstructions by foreign bodies, tumors or any other
problems that cause stenosis in the nostril lumen with less airflow. In the same way
it is important to feel, with the back of your hands, the temperature of the exhaled air.
The increase in temperature in the air flow out of one of the nostrils is indicative of an

inflammatory process in the corresponding nasal cavity.

Cough is one of the mechanisms for cleaning the respiratory system and
occurs when there is irritation of the nerve endings of the larynx and trachea caused
by inflammation of the mucosa, either by the direct action of the aggressive agent on
the mucosa or by excessive production of mucus. Dry and constant cough usually
indicates inflammatory alteration in the upper airways, as in pharyngitis and laryngitis,
and may also be present in tracheitis. Wet or productive cough is related to increased
bronchopulmonary exudate, as in bronchopneumonia, as the inflammatory fluid
moves in the airways with breathing, stimulating coughing. To confirm the information

received from the animal's tutor and to verify the type of cough, the cough reflex
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should be performed, which is stimulated by compression and friction movements or

by pinching the first tracheal rings.

PALPATION

In addition to the cough reflex described above, which is already a tracheal
palpation maneuver, all external parts of the respiratory system should be palpated
in search of depressions (sinking of the nasal bone, cervical tracheal ring fracture, rib
fracture) or increases in volume, which may or may not have been verified by
inspection. In these superficial alterations, the classic signs of inflammation (pain,
heat, redness, tumor) are always observed and, depending on the location found,
they can be related to localized inflammatory processes, such as, for example,
abscesses. If these signs of inflammation are felt in the intercostal spaces, without
increases in volume in this region, it is an important indication of pleuritis; if there is
pyothorax associated with pleuritis, there is, in addition to an increase in temperature,

bulging of the intercostal spaces, seen on inspection in lean animals.

If on palpation, the submandibular lymph nodes are enlarged and there is
cough on palpation of the larynx, it may be an indication of inflammation of the throat,
characterizing processes such as pharyngitis, laryngitis or abscesses. This
examination must therefore be accompanied by an internal inspection of the pharynx,
either by direct inspection with mouth openers and tongue depressors or with the aid

of endoscopy.
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On palpation, vibration may be felt at the level of the larynx or trachea, which is called
laryngeal or tracheal thrill and is indicative of excessive fluid or membranes that
vibrate with the passage of air. In the same way, thoracic thrill can be felt, which has
the clinical significance of the presence of fluid (inflammatory or not) in the bronchi,
of pleural friction (pleural rub) or, when felt over the cardiac area, of a heart murmur

or pericardial rub.

PERCUSSION

Percussion should be performed from the paranasal sinuses to the posterior
portion of the thorax. In the paranasal sinuses (frontal, lacrimal and maxillary) the
percussion must be made with the handle of the percussion hammer and in a
comparative way between the left and right sides of the animal's face. The main
change that can be heard is the change from normal (clear) to massive sound,
indicating that a cavity that was previously empty is being filled by some substance,
for example, pus. This sign suggests sinusitis or tumors in the paranasal sinus, that
is, lesions that occupy space. On the other hand, if there is accumulation of gas, the
sound can change to tympanic, as for example, in cases of infection of the sinus

cavity by anaerobic bacteria, which produce gas.

The sound response to chest percussion can range from normal (clear) sound
to clinically significant sound changes. Areas of sub-massive or massive sounds may
indicate that the lung parenchyma is filled with solid tissues or that, at least,

decreases the amount of air in the organ, as in cases of pneumonia, abscesses or
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lung tumors. Areas of tympanic sound indicate increased air filling of the lung and

may be related to pulmonary emphysema or pneumothorax.

Pathological changes must be close to the chest wall and of sufficient size so
that they can be perceived by this semiological method, as the sound produced by
percussion penetrates 4 to 7 cm into the lung. The technique is performed with the
animal standing in a silent environment. It can be digit-digital or hammer-
plesymmetric. Dorsoventral and craniocaudal should be performed in the entire
thoracic area, moving the plesimeter in the intercostal spaces. The anterior limits are
musculature of the scapula (massive sound); the superior ones the dorsal
musculature (massive sound); and the posterior ones: observing the crossing of lines
that pass, imaginary, in the intercostal spaces (ICE) with lines, imaginary and
horizontal, that pass over the iliac tuberosity (iliac line, in ruminants 12th 11C), ischial
tuberosity (ischial line, 11th EIC) and at the scapulohumeral joint (the meeting line,
8th EIC). The sound in the most central region of the chest is called clear. Advancing
backwards, at the posterior limit, it becomes tympanic or submassive (depending on
whether there is more or less gas content in the abdominal structures). In the lower

chest the sound is submassive.

AUSCULTATION

Auscultation is the diagnostic method that provides more information about
the functioning of the respiratory system. The upper airways and the thoracic

region should be auscultated separately, although it should not be forgotten that
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the auscultation of one area may interfere with the other, especially the sounds
produced in the anterior airways, which may interfere with the auscultation of the

lungs.

The animal should preferably be stationary and at rest. Auscultation can
be performed directly, with the ear on a towel on the chest, or indirectly, with a
stethoscope. At least two respiratory movements should be auscultated at each
site. For a more accurate diagnosis, the application of light exercise (walking) or
the temporary inhibition of the animal's breathing may be necessary, maneuvers
that intensify the respiratory sounds. Also, a plastic bag can be fitted on the snout,
called a breathing bag, without, however, obliterating the nostrils, but simply
increasing the CO2 content in the inhaled air. The sounds that can be heard are
divided into normal sounds, with their pathological variations, and pathological

sounds, also called respiratory adventitious sounds.

Normal sounds are produced by the turbulence of airflow in airways
greater than 2 mm in diameter, and may vary in quality depending on the location
of the stethoscope, the speed of air during breathing, and the amount of tissue

over the area being heard.

The laryngotracheal noise is caused by the vibration of the walls of the
larynx and trachea, being heard over the region of the cervical trachea, when the
air passes through. Pathologically, tracheal stridor can be heard in this region,
associated with cases of laryngeal or tracheal stenosis, and tracheal crackles,
caused by the accumulation of fluid or mucus in these places, as if it were the
bursting of bubbles.
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In the thoracic area, tracheobronchial noise is heard, which is the sound
produced by the passage of air through the large bronchi and the final portion of
the trachea, with vibration of its walls. It is a rude noise, heard in the anterior third

of the chest, both during inspiration and expiration.

Another sound heard in the thoracic area is the bronchobronchiolar noise,
which is the respiratory noise produced by the vibration of the walls of the smaller
bronchi and bronchioles. It is a soft sound, heard in the posterior two-thirds of the
chest, during inspiration.

VARIATION OF NORMAL RESPIRATORY NOISE

Basically, the increase in intensity of normal lung sounds on auscultation
means an increase in the amount of air that penetrates this organ and,
consequently, greater vibration of the walls of the airways. Whenever there is an
increase in breathing intensity, either due to an increase in respiratory rate
(tachypnea), in amplitude (hyperpnea), or even due to respiratory difficulty

(dyspnea), there will be an exacerbation in the auscultation of respiratory sounds.

Normal breath sounds may also be exacerbated in cases where their
transmission is facilitated, especially when there is fluid in the lung interstitium,
increasing its density. The pathological processes that lead to the deposition of
fluid in the pulmonary interstitium, thus increasing sound transmission, are

pneumonia, congestion and pulmonary edema.

Palestras




36

\@" 'ﬂ\ Yb

SIMPOSIO
INTERNACIONAL DE
SANIDADE BOVINA

Pathological or Adventitious Sounds

Coarse crepitus clinically means an increase in fluid within the bronchi,
whether inflammatory or not. The air passing through the bronchi, which have an
exaggerated amount of fluid, determines the formation of a wave, sufficient to
cause obstruction of its light. As the pressure before and after this liquid wave are
different, the tendency is for the bronchial lumen to clear, followed by a new
obliteration, as the air continues to enter. It can be detected in cases of

bronchopneumonia and pulmonary edema.

Fine Crackling is the sound similar to the rubbing of hair near the ear, or
the bursting of small bubbles. This noise is produced during detachment of the
walls of the small airways filled with excess fluid or mucus. If it is inspiratory, it
can mean pulmonary edema or pneumonia and if it is expiratory or
inspiratory/expiratory  (mixed), chronic obstructive pulmonary disease,

bronchiolitis, and pulmonary emphysema.

Interrupted Inspiration are small interruptions in inspiration. If this noise is
heard during inspiration, with the chest wall moving all at once, it is an indication
of sequential obstruction of the bronchi, with fluid in insufficient quantity and
viscosity to cause coarse crepitus. If noise is heard with the chest moving in two
beats, it is suggestive of pain on inspiration (pleuritis) or psychic excitation of the

animal.
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Wheezing is a high-pitched, high-pitched sound that resembles a hiss or
hiss. Indicates airway narrowing, caused by deposition of sticky viscous
secretion, which deforms the tubular lumen. If it occurs at the beginning of
inspiration, it is mainly related to extrathoracic processes, such as laryngeal
stenosis, compression of the trachea, or thick mucus deposited at these sites. If
it appears at the end of inspiration or expiration, it may indicate obstruction of the
small airways, as in cases of bronchitis or bronchiolitis and chronic obstructive

pulmonary disease.

Snoring is a low-pitched, high-intensity sound produced by the vibration of
viscous secretions adhered to the walls of large bronchi, during the passage of
air. This sound may indicate bronchopneumonia, if its origin, that is, its maximum
auscultation point is in the chest, or show laryngitis or laryngotracheitis, if it is

better heard in the larynx or trachea region.

Pleural rubbing is the noise caused by the friction of inflamed visceral and
parietal pleura, indicating pleuritis. In a healthy animal, the pleurae slide
smoothly, one over the other, without making any noise. When there is
inflammation and fibrin deposition on them, friction is transmitted to the

examiner's ear as if it were the rubbing of two sheets of paper.

Murmur, rub, or Cardiopleural Noise is harsh, similar to the scraping of two
rough surfaces, heard during inspiration and coincident with cardiac movement.
It corresponds to the friction of the pleura over the inflamed pericardium, thus

indicating pleuritis associated with pericarditis.
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Murmur or Cardiopulmonary Noise is soft, low-pitched, similar to pursing
your lips. The entry of air passing through the smaller bronchi from the lung areas
overlying the heart may be interrupted during the isometric contraction period of
ventricular systole. When systole occurs, the passage of air is released, and this
type of interrupted sound is heard, sequentially with each new beginning of
systole. It occurs in healthy animals or in those in which there is excess mucus

production, as in bronchiolitis.

Bronchophony is noise propagated from the anterior airways, such as
voice, moaning, coughing, crackles or laryngeal stridor. They are heard,
sometimes as imprecise buzzing, sometimes clearly, mainly in the anterior region

of the thorax.

Accessory noises that disturb auscultation are the noises of cutaneous
muscle contractions, hair crackling, swallowing noises and gastroenteric noises.
All these sounds and more those produced in the environment can be heard when

the respiratory system is auscultated, making the diagnosis difficult.

AUXILIARY EXAMS IN THE DIAGNOSIS OF RESPIRATORY DISEASES

Despite the clinical examination having absolute importance in the
diagnosis of respiratory diseases, some complementary tests are extremely
important for the diagnosis, such as blood count; feces parasitological
examination; serological antibody titration; radiography; chest ultrasound;

endoscopy; tracheobronchial and bronchoalveolar lavage; blood gas analysis;
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Lung biopsy; thoracentesis (5th EIC on the left side or 4th EIC on the right side);
and necropsy. With the increasing use of auxiliary methods, the clinician is
acquiring great help for the diagnosis and study of respiratory diseases. Many of
the methods are expensive or impractical and are only justified in some animals.
Others need more in-depth studies to be used in routine diagnosis. But, without
a doubt, future work in this area will increasingly provide means for the rapid and
safe diagnosis of respiratory diseases in animals and, with this, minimize the

consequent economic losses and decrease in productivity.

REFERENCES

BARROS, M.S.R.M., CASTRO, R.S., TABOSA, J.H.C., BRITO, M.F., AMARAL,
B. Colheita do fluido brénquio-alveolar de bezerros através da
traqueocentese transcutanea. Arg. Bras. Med Vet. e Zootec., v.46, p. 41-9,
1994.

BEECH, J. Cytology of tracheobronquial aspirates in horses. Vet. Pathol., v. 12,
p. 157-64. 1975.

BEECH, J. Equine respiratory disorders. Malven: Lea & Febiger, 1991. p.458.

CORSTVET, R.E., RUMMAGE, J.A.,, HOMER, J.T. Recovery of pulmonary
alveolar macrophages from nonanesthetized calves. Am. J. Vet. Res., v. 43,
p. 2253-54, 1982.

Palestras




40

\@" 'ﬂ\ Yb

SIMPOSIO
INTERNACIONAL DE
SANIDADE BOVINA

CRANE, S.A., ZIEMER, E.L., SWEENEY, C.R. Cytologic and bacteriologic
evolution of tracheobronchial aspirates from clinically normal foals. Am. J.
Vet. Res., v.50, p. 2042-48, 1989.

DERKSEN, F.J., BROWN, C.M., SONEA, |., DARIEN, B.J., ROBINSON, N.E.
Comparison of transtracheal aspirate and broncoalveolar lavage cytology in

50 horses with chronic lung disease. Equine Vet. J., v. 21,p. 23-6, 1989.

DIXON, P. Collection of tracheal respiratory secretions in the horse. In Practice,
V. 2, p. 66-69, 1995.

DIXON, P.M. Ancillary diagnostic techniques for the investigation of equine
pulmonary disease. Equine Vet. Educat., v. 9, p. 72-80, 1997.

FREEMANN, K.P., ROSZEL, J.F. Equine cytology patterns in respiratory
conditions of probable or know infectious origin. Compend. Cont. Educ.
Pract. Vet., v. 19,p. 378-83, 1997.

GONCALVES, R.C. Estudo clinico e citolégico em bezerros clinicamente sadios
e portadores de broncopneumonia moderada e grave. - O lavado
tragueobronquico como complemento diagnéstico- Botucatu. 1997. Tese
(Doutorado) - Faculdade de Medicina, UNESP.

GONGCALVES, R.C., KUCHEMBUCK, M.R.G., ALMEIDA, C.T. Lavagem
tragueobrdnquica por traqueocentese em Bovinos. Vet. Zootec., v. 2, p. 17-
25, 1990.

Palestras




41

\@" 'ﬂ\ Yb

SIMPOSIO
INTERNACIONAL DE
SANIDADE BOVINA

GRIFFIN, B. Economic impact associated with respiratory disease in beef cattle.
Vet. Clin. North Am.: food anim. Pract. v. 13, p. 367-76, 1997.

HAWKINS, E.C., DENICOLA, D.B. Collection of bronchoalveolar lavage fluid in
cats, using an endotracheal tube. Am. J. Vet. Res., v. 50, p. 855-8, 1989.

HINCHCLIFF, K.W., BYRNE, B.A. Clinical examination of the respiratory system.
Vet. Clin. North Am.: Equine Pract., v. 7, p. 1-25, 1991.

HUNNINGUAKE, G.M., GADEK, J.E., KAWANAMI, O., FERRANS, V.J,
CRYSTAL, R.G. Inflamatory and imune processes in the human lung in
health and disease: evolution by bronchoalveolar lavage. Am. J. Pathol., v.
97, p. 149-98, 1979.

KOTLIKOFF, M.l., GILLESPIE, J.R. Lung sounds in veterinary medicine: Part I.
Terminology and mechanisms of sound production. Comp. Cont. Educ.
Pract. Vet., v.5, p.634-44, 1983.

KOTLIKOFF, M.1., GILLESPIE, J.R. Lung sounds in veterinary medicine: Part II.
Deriving clinical information from lung sounds. Comp. Cont. Educ. Pract.
Vet., v.6, p.462-7, 1984.

LARKIN, H.A. Veterinary Citology - cytological diagnosis of diseases of
respiratory tract in animals. Irish Vet. J., v.47, p.304-12, 1994.

LOTTI, U., NIEBAUER, G.W. Tracheobronchial foreign bodies of plant origin in
153 hunting dogs. Comp. Cont. Educ. Pract. Vet., v.14, p. 900-4, 1992.

Palestras




42

\@" 'ﬂ\ Yb

SIMPOSIO
INTERNACIONAL DE
SANIDADE BOVINA

MANSMANN, R.A.; KNIGHT, H.D. Transtracheal aspiration in the horse. JAVMA
(J. Am. Vet. Med. Assoc.), v. 160, p. 171-9, 1972.

MORRISON, H.M., STOCKLEY, R.A. The many uses of bronchoalveolar lavage.
Br. Med. J., v. 296, p. 1758, 1988.

PRINGLE, J.K. Ancillary testing for the ruminant respiratory system. Vet. Clin.
North Am.: Food Anim. Pract., v. 8, p. 243-55, 1992a.

PRINGLE, J.K. Assessment of the ruminant respiratory system. Vet. Clin. North
Am.: Food Anim. Pract., v. 8, p. 233-43, 1992b.

RADOSTITS, O.M., BLOOD, D.C., GAY, C.C. Veterinary medicine. 8 ed.
London: Bailliere Tindall, 1994. cap. 1, 1763p.

ROLA-PLESZCZYNSKI, M., SIROIS, P., BEGIN, R. Cellular and humoral
components of bronchoalveolar lavage in the sheep. Lung. v.159, p. 91-99,
1981.

ROUDEBUSH, P. Lung sounds. JAVMA (J. Am. Vet. Med. Assoc.), v. 181, p.
122-6, 1982.

STOBER, M. Aparelho respiratério.In. ROSENBERGER Exame Clinico dos
Bovinos. 3 ed. Rio de Janeiro: Guanabera Koogan, 1993. p. 139-65.

SWEENEY, C.R., BEECH, J. Bronchoalveolar lavage. In: BEECH, J. Equine
respiratory disorders. Malven: Lea & Febiger, 1991. p. 55-61.

Palestras




43

\@" 'ﬂ\ Yb

SIMPOSIO
INTERNACIONAL DE
SANIDADE BOVINA

SWEENEY, C.R., HUMBER, K.A., ROBY, K.A. Tracheal washes in health
thoroughbred racehorces: cytology findings. Equine Pract., v.15, p. 9-12,
1993.

SWEENEY, C.R., SMITH, J.A. Moléstias do sistema respiratorio. In.SMITH, B.P.
Tratado de Medicina Interna de Grandes Animais. Sado Paulo: Manole,
1993. v.1, p501-17.

WHITWELL, K.E., GREET, T.R.C. Collection and evolution of traqueobronchial
washes in the horse. Equine Vet. J., v.16, p. 499-508, 1984.

WILSON, J.H. The art of physical diagnosis. Vet. Clin. North Am.: Food Anim.
Pract. v. 8, p. 169-76, 1992.

PINSENT, P.J.N. Diagnosis and differential diagnosis in the cow. In: ANDREWS,
A.H., BOYD, H., BLOWEY, R.W., EDDY, R.G. Bovine medicine: disease
and husbandry of cattle. Oxford: Blackwell, 1992. Cap.9, p 107-33.

Palestras




44

\@" 'ﬂ\ Yb

SIMPOSIO
INTERNACIONAL DE
SANIDADE BOVINA

CONTROL PROGRAM AGAINST THE BOVINE VIRAL
DIARRHEA VIRUS (BVDV) IN DAIRY PRODUCTION SYSTEMS IN
BRAZIL

Profa. Dra Viviani Gomes
Department of Internal Medicine
College of Veterinary Medicine and Animal Science

University of S&o Paulo

viviani.gomes@usp.br
Bovine Viral Diarrhea (BVD) is responsible for severe economic losses in both
dairy and beef industry. Bovine Viral Diarrhea Virus (BVDV) belongs to the
Flaviviridae family, genus Pestivirus, which contain 11 different species, including

BVDV-1, BVDV-2 and Hobi-like-Pestivirus (HoBiPev) (ICTV 2020).

Bovine viral diarrhea virus can be transmitted both horizontally and vertically,
where vertical transmission in early pregnancy may result in the birth of
persistently infected calves. BVDV reproductive infection during a window of 40-
125 days of gestation with non-cytopathic (NCP) BVDV generates persistently
infected calves (PIs). This is before the fetus develops the capacity to mount an
adaptive immune response (antibody). Persistently infected cattle are the most

important source for spread of the virus.

Pl cattle have a short lifespan, which is often less than one year. However, they
can achieve the reproductive and productive age depends on the health
management offered by the dairy farm. Our previous publication described the
secondary clinical diseases, milk production and quality, and reproduction
performance in Holstein heifers and cows from a single large commercial herd
persistently infected with BVDV type 2 (BASQUEIRA et al., 2020). The most
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frequent disease detected in the Pl animals was Bovine Respiratory Disease
(BRD), especially in adult cows aged from 25 to 36 months (50%). The Pl cows
had a 1.615 greater chance of developing BRD than the control group (p = 0.012,
IC 95% = 1.155-2.259). In addition, PI cattle had a three-times greater chance of
developing post-partum disease than paired control group (IC 95% = 1.348-
6.678).

After birth, BVDV infection can be acquired by different routes of transmission:
aerosol, fomite and oral by the contact with Pl animals, which results in transitory
or acute infection. In this cases, the clinical disease ranges from mild and
unapparent infection to severe disease, leading to rapid death, depends on the
properties of the infecting strain, and the immune and physiological state of the
host. In addition, it is known that BVDV leads to immunosuppression, which
enhances the probability that cattle are secondarily infected by other pathogens.

The integrated control program of BVDV depends on three main focuses: 1.
identification of positive herds and persistently infection animals (Pls), followed
by Pls culling; 2. vaccination of susceptible animals; 3. implementation of

biosecurity management practices.

Briefly, the identification of positive herds based on bulk milk tank test. PI
screening has conducted in the last generation of calves and heifers, in addition
to dairy cattle without live offspring. Ear skin samples (ear notches measuring 1
cm x 0.5 cm) have been obtained from the dorsal pinna margin by using a
stainless-steel ear notching clamp (type V pig), stored in a sterile microtube at

—-20 °C. The identification of BVDV have been done by using virus isolation, Erns
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antigen specific ELISA test, traditional RT-PCR and Real-time PCR. After 30
days, positive animals in the 1st test should be retested to differentiate transitory
and persistently infection. All live dams and grandams of the animals identified
as Pl among the heifers and calves should be tested. After the removal of all PI
animals identified in this herd, all newborn calves should be tested monthly by

ear notch sampling at least until 12 months after the last Pl identified.

Vaccination is a tool to enhance the immunity of susceptible animals against
BVDV. In Brazil, the most vaccines formulation against BVDV are polyvalent and
composed by inactivated virus. Although, there is a current trend to the
introduction and registration of new products containing modified live virus (MLV)
and recombinant vaccines. In general, MLV vaccines are more immunogenic
than inactivated ones. The antigens in this presentation have a greater ability to
penetrate and multiply in host immune cells, which results in greater intensity and
duration of the humoral immune response, in addition to the advantage to require
only an annual dose (BACCILI, 2017). On the other hand, there are some
concerns regarding the biological risk of the MLV adoption in the field due to the
return to virulence of the strains included in the MLV vaccines and possible
mutations, especially in BVDV free herds. Inactivated vaccines do not have risk
of virus replication, but these products tend to be more expensive due to the
higher amount of antigenic mass in its formulations, which generates greater risks
of undesirable adverse reactions, and it are less immunogenic and require
repeated booster (CHASE, 2007).

There was an expansion of the global vaccines market with the availability of

different formulations and technologies, according to the regulatory rules of each
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country. It is consensual that the vaccination program can prevent reproductive
diseases as BVDV, HoBiPev and BoHV-1 in dairy and beef herds, however it has
a cost for dose, and this investment should be returned in protection. However,
Brazilian scientific groups have reported some concerns about the effectiveness
of BVDV vaccines because the great antigenic variability of BVD virus. The most
commercial vaccines available in the Brazilian market contain virus strains
isolated from other countries, and therefore these protocols may not be effective
for viral strains circulating in Brazilian states (FLORES et al., 2018), in addition to
the antigenic diversity among local isolates. The serological cross-reactivity
between BVDV strains is low (FLORES et al., 2005). Most of the inactivated
vaccines available in our country contain only BVDV-1, only a few formulations

contain BVDV-2, and anyone commercial product includes HoBiPev.

HoBi-like species was first described by researchers in Europe in 2004, and it
was isolated from a batch of fetal bovine serum imported from Brazil. Since then,
there is a hypothesis that this virus is widespread in South America, especially in
Brazil. However, the HoBi-like virus has also been detected from sera originating
in Australia, Canada, Mexico and the United States (BAUERMANN, et al., 2013).
Therefore, HoBi-PeV seems to represent another threat to animal production,

and demands new vaccines formulations.

Fulton et al. (2020) evaluated the immune response of six commercial vaccines
against BVDV, and 5 was composed by MLV. In this study, MLV vaccines
containing the Singer strain induced higher levels of antibodies against BVDV-1
compared with vaccines containing the NADL strain. This study indicated that the

strain reflects differences in the immune response against BVDV subgenotypes.
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Baccili et al. (2019) conducted research evaluating three formulations with
different adjuvants. Thirty five heifers were distributed into three experimental
groups: Group | (G1) was vaccinated with a commercial vaccine containing
inactivated strains of BVDV-1, BVDV-2 and BoHV-1 diluted in aluminum
hydroxide as an adjuvant (n =9); Group Il (G2) was immunized with a vaccine
containing inactivated strains of BVDV-1, BVDV-2, BoHV-1 and BoHV-5 in oil
emulsion as an adjuvant (n=10); Group Il (G3) was vaccinated with a commercial
vaccine containing BVDV-1 and inactivated BVDV-2 and modified live
thermosensitive BoHV-1, diluted in adjuvant containing Ouil A, Amphigem and
cholesterol (n=10). In addition to the unvaccinated control group (n=6). G1 had
the higher serological response for BVDV-1, however it was not observed
seroconversion for BVDV type 2. Serological response against BVDV-2 was
detected only in G3. Animals that received the oil emulsion (G2) showed a weak
or undetectable response against both BVDV-1 and BVDV-2.

Recently study conducted by Silva, Weiblen & Flores (2021) investigated the
neutralizing activity against HoBiPeV induced by two commercial vaccines, one
attenuated and the other inactivated, and by three replicative experimental
vaccines (VAC1 = monovalent, containing BVDV-1; VAC2 = bivalent, containing
BVDV-1 and BVDV-2; VAC3 = trivalent, containing BVDV-1, BVDV-2 and
HoBiPeV). Results indicated that formulations containing only BVDV-1 and
BVDV-2, especially inactivated vaccines, may not provide protection against
HoBiPeV. There are few studies presenting the serological response of

reproductive vaccines and its cross-reaction with HoBiPev.
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Biosecurity has been defined by the World Health Organization and the Food and
Agriculture Organization as “a strategic and integrated approach to analyzing and
managing relevant risks to human, animal and plant life and health and
associated risks for the environment” (RENAULT et al. 2021).

The objectives of biosecurity management program can be faced in three sides:
animal, human and environment. The animal side includes the decrease risk of
infection, morbidity, severity of diseases, treatments and mortality, in addition to
the increase of animal welfare, expression of genetic potential, growth,
development and performance. The implementation of biosecurity practices also
reflets on some advantages for the humans like increase the animal protein
availability, food safety and security, in addition to the decrease risk of zoonoses,
antimicrobial resistance, and drug residues in milk and beef. In relation to the
environmental concerns, biosecurity can turn in sustainability and decrease of
environment contamination. Biosecurity also improves the global marketing, by
the attendance of the international requirements imposed by large importing

markets, and prevent restrictions related to sanitary barriers.

There are 5 levels of the biosecurity in animal production systems: (i) bio-
exclusion, biosecurity measures (BSM) preventing the introduction of a pathogen
at a farm, (ii) bio-compartmentalization, BSM preventing the spread of a pathogen
within the farm, (iii) bio-containment, BSM preventing the spread of the pathogen
to other farms or premises, (iv) bio-prevention, BSM preventing the spread of
zoonotic pathogens to humans, and (v) bio-preservation, BSM preventing

environmental contamination (RENAULT et al. 2021).
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In our research and biosecurity projects we have been adopting the Dairy
Biological Risk Management developed by CFSPH (2004). The CFSPH BRM
program used the concepts of risk analysis: risk perception, risk assessment, risk
management and communication. The general risk perception depends on five
determinants: the risk perception in terms of probability and severity; the
perception of the behavior benefits or outcomes; the perception of barriers to the
behavior implementation; the outcome achievement; and the health motivation.
Risk assessment is a tool to the detection of strengths and weaknesses related
to a disease entering and spreading on the production system. Disease
management practices should focus on minimizing identified risks.
Communication is essential to the success of the biosecurity plan. People need
to understand the project and support the implementation and changes routines
on the farms (BICKETT-WEDDLE, 2019).

Cardwell et al. (2016) reported that the implementation of biosecurity practices
reduces the risk of disease and infectious agents introduction through time. It was
observed a tendency to decrease the prevalence of seropositive animals for

BVDV in the 2" and 3" year after biosecurity program implementation.

Gates et al. (2013) conducted a study in 434 dairy and beef herds from Scotland.
They applied a risk assessment to the detection of strengths risk factors for BVDV
local dissemination. It was observed that the success of the BVDV control
program can be hampered by the propagation of the agent through the
commercialization of PI's animals, either by the sale of positive pregnant animals,

or by positive fetuses in negative pregnant females, in addition by the low
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compliance of producers in follow the recommendations provided regarding

biosecurity.

Santman-Berends et al. (2015) established four different scenarios in Dutch dairy
herds. The first involved testing and removing of PIs with consequent monitoring;
the second scenario include only vaccination of the herd; the third scenario
consisted of tracking and eliminating Pl animals and monitoring newborn calves
and finally, the fourth scenario identified the status of the disease in the herd and
applied control measures for 3 years. After this period, the presence of Pls was
investigated and positive animals were culled. In the scenario where tracing and
removing of Pl animals and monitoring of the subsequent status was obligatory,
the benefit to cost (B/C) ratio was 1.5 (€1.5 benefit for each invested euro). In the
scenario in which the BVDV status of all herds was determined, followed by
voluntary measures before control measures became obligatory, the B/C ratio

was 1.1.

To conclude, BVDV is a global concern, and its prevention and control depends
on a tridimensional project involving Pl screening, a good and effective
vaccination protocol, and the implementation of biosecurity practices to maintain
the herd healthy and free of BVD virus.
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DIAGNOSTIC METHODS ACCURACY FOR
BRONCHOPNEUMONIA DETECTION

Sébastien Buczinski
Dr Vét, DES, MSc, Dipl ACVIM
Université de Montréal - Faculty of Veterinary Medicine

The diagnosis of bovine bronchopneumonia is a daily challenge. There are
different types of diagnoses, the clinical diagnosis (to determine if a calf is sick or
not) and the etiological diagnosis (the etiology of the infection). Practically, most
of the emphasis is traditionally put on the clinical diagnosis. On a day-to-day
basis, the clinical diagnosis of bronchopneumonia is generally performed by
people without specific veterinary knowledge (eg producers or employees). In
order to improve this process, various clinical scoring systems have been
proposed with their advantages and limitations. The various clinical scoring
systems that are available consist in systematically recording symptoms
associated with bronchopneumonia (more commonly nasal and ocular discharge,
cough, rectal temperature, ear position and breathing patterns). The calf total
score is therefore compared with a specific threshold (treatment threshold) and a
decision is taken. The theoretical advantages of these scores is to offer a stable
and consistent definition of respiratory health event on a specific farm. This
further helps to record farms’ health events.

However, one of the main challenges to determine these tests’ accuracy is the
absence of an affordable and practical gold standard test to determine the true
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respiratory status of the calf. The accuracy of any test generally consists in its
ability to diagnose truly affected calves (sensitivity) and its ability to diagnose non-
affected calves (specificity). Using different tests strategies would be helpful to
rule in (positive result from a specific test) or rule out the disease (negative result
of a sensitive test). Moreover, as for any test that is performed, it is important to
determine the reliability of the scoring system that is used (variability of the score
due to the rater vs true variability of the score in the calves). A specific teaching
period should be always be dedicated to a proper teaching on how to assess the
clinical signs included in the score. This would be particularly helpful especially
because preliminary studies done on that topic have shown that inter-rater
reliability may significantly vary. It is also important to remember that diagnostic
test accuracy of these scores may potentially be impacted by specific pathogens
present in the farm.

To date, the sensitivity and specificity of the two clinical scales that are commonly
used (eg Wisconsin and California scoring systems) generally comes from North-
American studies. The sensitivity varies between 50-70% sensitivity when
performed in calves with no specific prior suspicion history whereas it rises to 70-
95% when applied on calves with a specific suspicion. The specificity is generally
between 70 and 80%. In specific Brazilian context, it has been shown that the
sensitivity/specificity of the Wisconsin and California respiratory scores were
78%/82% and 67%/79% respectively. Other automatic detection tools such as
behavior, drinking and eating characteristics or interaction of the calf with its pen

mates are promising but, to date, their accuracy seems to be limited.
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The clinical diagnosis of bronchopneumonia performed by veterinarians is
generally performed after a thorough clinical examination. The stethoscope is
another tool that is used daily by practitioners for the examination of the calves.
However, data are scant and conflictual concerning its reliability and accuracy to
diagnose bronchopneumonia. There is a wide variation between veterinarians
examining the same animals. This may come from the fact that some respiratory
sounds are considered as subjective (eg increased bronchial sounds). On the
opposite, some auscultation signs may be more reliable (eg: crackles or
wheezes) but at the cost of a lower sensitivity. Electronic stethoscope that
wirelessly transmit information to a computer has recently been developed for
feedlot calves. However, its usefulness for preweaned dairy calves auscultation
is very limited.

Finally, thoracic ultrasound is maybe the diagnostic tool that has received the
most attention in the last 10 years as a practical and affordable calf-side
diagnostic test. The information provided by thoracic ultrasound is helpful to
determine the extent of consolidated (ie non-ventilated) lung which is associated
with various negative outcomes. Thoracic ultrasonography has the advantage of
being reliable and rapidly performed with minimal equipment. Specific information
on this ancillary test are given in another part of this symposium.

The etiological diagnosis of bronchopneumonia is also another challenge that
would not be detailed in the current presentation. It is important to mention that
most commonly encountered pathogens (eg bacteria) can be found in upper

respiratory tract of healthy animals and that for PCR tests, false positive results
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can be obtained when sampling is performed shortly after modified live vaccines

administration.
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MICROBIOLOGICAL DIAGNOSIS OF BOVINE RESPIRATORY
DISEASE (BRD)

Amelia R. Woolums
DVM, PhD, DACVIM, DACVM
Department of Pathobiology and Population Medicine, Mississippi State University
Mississippi State, MS 39762

Summary

Although bovine respiratory disease (BRD) can often be managed without
diagnosis of microbial agents, when presumptive management is unsuccessful,
identification of viruses or bacteria may reveal unexpected contributors, or agents
for which a change in vaccination strategy or antimicrobial may be appropriate.
The most common and feasible techniques for field use include nasal swabs,
guarded nasopharyngeal swabs (NPS), transtracheal aspiration, and non-
endoscopic bronchoalveolar lavage (BAL). Nasal swabs or NPS are ideal for
rapidly sampling large numbers of cattle; evidence suggests that testing these for
viruses or bacteria reliably represents the agents in the lower respiratory tract at
the group level. If only one or a small number of animals are to be sampled, the
tracheal aspirate or BAL may provide a more reliable result. Recent vaccination
with modified live viral (MLV) vaccines can cause false positive results by any
method, thus sampling should not be carried out within one month of MLV
vaccination. Paired serology can be useful for diagnosis of viral agents, but

serologic tests for bacterial BRD agents are not readily available in diagnostic
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laboratories. Paired serology can be difficult to interpret in calves with maternal

antibody, or in recently vaccinated cattle.

Introduction

When dealing with an individual case of BRD, or a BRD outbreak, it is not always
necessary to identify microbial agents. It is often reasonable to treat a case or
an outbreak presumptively. If an operation has repeated BRD outbreaks, it is
also reasonable to first assess management practices that may underly endemic
or epidemic BRD, such as inadequate passive transfer in calves, crowded or dirty
housing, poor ventilation, or inadequate nutrition. But if such factors are
addressed, and disease persists, then assessment of the infectious agents
involved may provide support for introduction of new vaccines, or may justify a
change in routine antimicrobials used for treatment. = Opportunities to gain
information through routine necropsy of animals that die should not be missed.

First: confirm that respiratory disease is present

It is important to understand that the sampling methods reviewed in this paper
are only appropriate for use in cattle confirmed to have BRD by clinical
assessment, with or without additional tests to confirm the presence of
lung disease. The bacteria that most commonly contribute to the development
of BRD--Mannheimia haemolytica, Pasteurella multocida, Histophilus somni,
Mycoplasma bovis, and Trueperella pyogenes (the last associated with chronic
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abscessing pneumonia)—are all organisms that can also be commensals on the
respiratory mucosa of healthy cattle. Thus, a diagnosis of BRD cannot be made
simply by isolating any of these bacteria from the respiratory tract of one or more
cattle. Testing for bacterial BRD pathogens should not be undertaken
without also testing to confirm the presence of lung disease via clinical
assessment, necropsy, ultrasound, radiography, and/or cytologic evaluation of
tracheal aspirates or bronchoalveolar lavage (BAL). However, when isolated
from respiratory materials collected from cattle with evidence of lung pathology,
any or all of the agents can be presumed to contribute to disease. It is
inappropriate to make a diagnosis of pneumonia in a calf with no evidence of
respiratory disease simply because Mannheimia haemolytica or any of the other
bacteria listed above was identified in materials collected from the respiratory
tract. Moreover, confirmation of the presence of BRD by clinical signs alone may
be misleading. Given that the sensitivity of clinical diagnosis has been estimated
to be as low as 27%,%® and the specificity has been estimated to be as low as
63%,1° confirmation of the presence of lung pathology in one or more animals in
an affected group, by necropsy, transthoracic ultrasound, or other methods, is
advised before microbiologic testing is undertaken.

The interpretation of respiratory virus identification in cattle is more clear,
because we do not currently understand any viruses to be “normal flora”. This
may change in coming years as more study of the respiratory “virome” (all viruses
that can be identified by sequencing DNA and RNA in respiratory tissue or
secretions) is undertaken.'? It may be that some viruses are essentially normal

flora, but that has not yet been confirmed.
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While cattle should not be sampled for microbiologic testing before the presence
of BRD is confirmed, in groups where BRD has been confirmed in some cattle
but not others, it can be useful to sample some cattle that have not yet been
identified to have signs of BRD. Particularly in virus outbreaks, cattle in the pre-

clinical stages of infection may be more likely to yield virus.

Effects of modified live organism vaccination on test results

Before sampling cattle for microbiologic diagnosis, confirm that the cattle have
not recently been vaccinated with modified live virus or bacterial vaccines. While
vaccines delivered intranasally are most likely to be shed for at least several days
post vaccination,'® some live vaccines given by injection can also be identified in
respiratory secretions collected from recently vaccinated cattle, particularly when
PCR is used for diagnosis.*® It is advised to wait at least one month after
vaccination with modified live vaccines before attempting microbiologic

diagnosis.
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Antemortem sampling methods

Nasal and nasopharyngeal swabbing

Traditionally, nasal swabs have been used to sample cattle for respiratory
viruses, but not bacteria, because identification of bacteria which can be
commensals from the nasal passages has been of uncertain significance. Nasal
swabs are collected with a cotton- or polyester (Dacron)-tipped swab
approximately 6 inches (15 cm) in length. Cotton swabs may be superior for
bacterial culture, while polyester swabs are superior for identification of many
viruses. It is advised to wipe out the nostril to be sampled with a single-use
disposable paper towel before swabbing, to remove dirt and excessive secretions
that may be heavily contaminated. The swab should be inserted into the ventral
meatus of the nostril for nearly the entire length of the swab, rubbed back and
forth on the mucosa, then withdrawn. Obviously, restraint of the animal’s head
will be necessary. Do not touch the swab to the planum of the muzzle or other
areas before or after sampling; transfer the swab immediately into the tube to be
used for transport. If multiple animals are to be sampled, wear disposable
examination gloves and change gloves between animals sampled to prevent

transfer of agents from one animal to the swab collected from another animal.

Although nasal swabs have not traditionally been used for identification of
bacterial BRD pathogens, in one study, the results of nasal swab culture for
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identification of bacterial BRD pathogens were found to agree well with results of
transtracheal aspiration and culture, in dairy calves with clinical signs of acute
undifferentiated BRD.” This suggests that nasal swabs may be adequate to
identify bacteria associated with BRD in clinically affected animals. Nasal swabs
have been used in multiple studies to identify Mycoplasma bovis and other
mycoplasmas.>'420 However, some investigators have found overgrowth of
contaminants to limit the value of unguarded swabs for identification of bacterial
pathogens.1®. This observation led to the widespread adoption of guarded
nasopharyn. geal swabbing (NPS) as a method to obtain a sample thought to be

more representative of agents causing BRD with less contamination.

Guarded NPS is completed with a long (26 — 33 inches, or 66 — 83 cm) single or
double sheathed swab, of the type typically used for mare uterine culture.
Versions that can be used include the Double Guarded Uterine Culture Swab
(MAI Animal Health, Item #64300) or the Double Guarded Culture Swab
(Jorgensen Labs Inc., Item #J0273). The available swabs are longer than needed
for bovine nasopharyngeal swabbing, which makes them awkward for use. To
collect a guarded nasopharyngeal swab, the head is restrained, and the nostril is
wiped clean with a single-use disposable paper towel. The guarded swab with
swab inside the guarding sheath is advanced into the ventral meatus to
approximately 2 cm below the medial canthus of the eye. The inner sheath is
then advanced approximately 2 cm, then the swab is advanced a further 1 cm,
rolled 3 — 4 times, then withdrawn into the inner sheath. The inner sheath is then

withdrawn into the outer sheath, and the entire guarded swab is removed from
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the nostril. The swab is withdrawn from the distal aspect of the swab (that is, not
pushed through the contaminated end), inserted into the transport tube, and the
handle of the swab is cut with scissors or broken to a length that allows the tube
to be capped. The swab should be moist but not bloody. Blood may be seen on
the swab if the animal throws its head during sampling, or if the swab is advanced
too far. If sampling multiple cattle and multiple swabs are bloody, the swabs have
likely been inserted too far. The value of sampling with a guarded NPS is that
the swab is protected from contamination with bacteria from the rostral nasal
passages, thus fewer contaminants should be present on the plate if swabs are

submitted for bacterial culture.

In calves or cattle with clinical signs of BRD, guarded NPS have been shown to
agree moderately to very well with the results of samples collected from the lower
respiratory tract by tracheal aspiration, tracheal swabbing, or bronchoalveolar
lavage.16711 The agreement between guarded NPS and lower airway culture is
generally better at the level of the group than at the level of the individual.
Therefore, if only one or two calves or cattle with BRD are to be sampled, a
transtracheal aspirate or BAL is likely to provide a sample that more reliably
represents agents in the lower airways. However, when sampling multiple calves
or cattle with signs of respiratory disease, the composite results of NPS culture
of the entire group can be expected to represent the genus and species of
bacteria that would be found with more invasive lower airway sampling. The
agreement between NPS and lower airway samples for assessment of

antimicrobial susceptibility of isolated bacteria has not been studied
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extensively. In one study antimicrobial sensitivity testing of bacteria isolated from
NPS cultures from a small number of cattle agreed moderately well with
antimicrobial susceptibility testing of bacteria isolated from the lower respiratory

tract.6

While guarded NPS can also be used to sample cattle for identification of viruses,
it is not clear that this approach is superior to nasal swabbing. Because nasal
swabbing is less cumbersome, and short nasal swabs cost less than the long,
guarded swabs used for NPS, in most cases short swabs are likely to be more
efficient for identification of viruses. However, in one study comparing the
agreement between agents found on nasal swabs, NPS, or in BAL to the agents
found in transtracheal aspirates in dairy calves with undifferentiated BRD, for
BRSV the agreement between nasal swabs and tracheal aspirates was only
moderate, and for respiratory coronavirus the agreement was even worse. When
calves were positive for BRSV it was more often found in tracheal aspirates and
BAL, while when calves were positive for coronavirus, it was more often found on
nasal swabs and NPS.” While these results suggested that tracheal aspirates or
BAL are more reliable than nasal swabs or NPS for the identification of BRSV in
individual calves, nasal swabs have been used to identify BRSV in experimentally
infected calves!® and in natural outbreaks,® so when multiple calves are to be
sampled in an outbreak, nasal swabs can be used to reliably identify BRSV in at

least some of the animals.

Palestras




66

\@" 'ﬂ\ Yb

SIMPOSIO
INTERNACIONAL DE
SANIDADE BOVINA

Tonsillar washing

Tonsillar washing has been used to identify Mannheimia haemolytica,® which
appears to persist in the tonsillar crypts when the bacteria may not be present in
high enough numbers to identify by routine nasal swabbing or NPS. The
technique requires skill practice and is likely most useful for research

applications.

Tracheal aspiration

Secretions from the bronchioles and bronchi are ultimately expelled from the
respiratory tract by movement up the trachea by the mucociliary apparatus. Thus,
aspiration of fluid from the trachea is used to collect a composite sample of
material from the lower respiratory tract, while avoiding contamination from the
nasal passages and nasopharynx. The technique requires some practice for
proficiency, it is invasive, and it takes the most time to complete. Thus tracheal
aspiration may best be reserved for sampling individuals or small numbers of

animals, when a sample certain to represent the lower airways is desired.

Tracheal secretions can be collected either by transtracheal aspiration or

endotracheal aspiration. In the field, transtracheal aspiration is likely to be most
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feasible. Kits are available for transtracheal aspiration (for example the Large
Animal Trans-Tracheal Wash Kit, MILA International, Inc., Item #TW1228, or the
JorVet Tracheal Wash Kit, Jorgensen Laboratories Inc., Iltem #J0283). An
advantage of such kits is that they include a trochar to insert through the tracheal
wall instead of a needle, which greatly decreases the chance that the catheter
used to instill and recover fluid will accidentally be cut off inside the trachea.
Alternatively, materials can be purchased individually and used to create home-
made kits; a 12- or 1l4-gauge 2 inch needle and a polypropylene tube of
appropriate diameter and length to insert through the needle can be used
satisfactorily. For very small ruminants (such as small calves, lambs, or kids) a
through-the-needle intravenous catheter with a small gauge needle can be
feasible for transtracheal aspiration. The catheter to be threaded through the
needle that is passed into the trachea should be long enough to reach the thoracic
trachea, where the trachea is horizontal and instilled fluid can be aspirated more

easily.

To perform a transtracheal aspirate:

1) Restrain the animal with the head in extension, nose pointing upward.
For large cattle it can be helpful to place two halters, one tied on each side, to
center the head,;

2) Clip and aseptically prepare a site approximately 12 cm long by 8 cm
wide, directly over the ventral aspect of the trachea, about one-third of the
distance between the larynx and thoracic inlet.

3) Instill 3 to 5 ml of 2% lidocaine subcutaneously at the entry site.
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4) Wearing sterile gloves or exam gloves, make a full-thickness stab
incision with a scalpel blade at the site where the trochar/needle will be inserted.

5) While using the non-dominant hand to stabilize the trachea (to prevent
it from moving side-to-side), use the dominant hand to firmly push the
trochar/needle through the tracheal wall. This may take some force in large
cattle. Once the needle pops through the tracheal wall, air may be heard moving
through the trochar/needle.

6) Push the hub of the trochar/needle up so the end of the trochar/needle
that is inside the trachea is directed downward, then thread the catheter through
the needle to the thoracic trachea. Depending on the size of the animal, instill 20
— 60 ml of sterile isotonic saline as quickly as possible, then aspirate back
repeatedly, moving the catheter in and out while aspirating. Often no more than
10% of the fluid instilled is recovered. The rest of the fluid will be coughed out
or absorbed.

7) Transfer the fluid to a sterile tube. Divide the sample into 2 aliquots,
one for culture and virus identification, and one for cytologic evaluation.

8) Remove the cannula/needle and catheter. Ideally a pressure wrap is
placed over the site for 24 hours to limit subcutaneous emphysema, but this is

not absolutely necessary.

Instillation of fluid may induce some coughing, which can help to increase the
volume of fluid recovered. However, forceful repeated coughing can cause the
cannula to be flipped up into the pharyx. If this occurs, fluid may come out of the

mouth when instilled, and the sample will not be useful for diagnosis, as it will be
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contaminated with oral bacteria. If this occurs, remove the cannula/needle and
catheter and repeat the process. Administration of an intravenous dose of

butorphanol may decrease paroxysmal coughing.

The fluid recovered from a transtracheal aspirate is transferred aseptically to a
sterile tube and submitted for identification of viruses and/or bacteria as described
below. Ideally a subsample of the fluid is placed into a second tube for
submission for cytologic evaluation. Because the trachea is not a sterile site,
simply culturing bacteria from a tracheal aspirate does not indicate
bacterial respiratory infection. The presence of cytological signs of confirms
the presence of an inflammatory response and supports a diagnosis of infection.
Alternatively, if clinical signs or ultrasound evaluation indicate lung disease, the
cytologic evaluation can be omitted. |If fluid collected by transtracheal
aspiration is to be submitted for cytologic evaluation, contact the
laboratory to determine how the sample should be prepared before
shipment. Cells deteriorate quickly in saline, and so it may be advisable to make
some direct smears onto glass slides to send with the tube of fluid for cytologic
evaluation. Alternatively, slides can be made and stained with Diff-Quik and read

in house.

Although tracheal aspiration is invasive, complications are uncommon. The
trachea readily clears small amounts of fluid and bacteria, so it is unlikely that
respiratory infection will be induced. More common complications include: 1)

abscessation at the site where the needle was introduced (particularly if the
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trochar/needle is removed before the catheter, so that bacteria in the trachea are
pulled through the subcutaneous space as the catheter is removed). 2)
Subcutaneous emphysema on the neck and thorax; this is typically seen for 24 —
48 hours after the procedure and should resolve without intervention. 3) Cutting
or breaking the catheter during the procedure, so that the distal aspect of the
catheter is left in the trachea. This is alarming, but the animal should eventually
cough the catheter out in the hours after the procedure. If the animal is placed in
a stall or pen without bedding, the end of the catheter can often be found lying on
the ground several hours later, after it is coughed out (although the animal may
also chew and swallow the catheter after it reaches the pharynx). The catheter
fragment can also be removed with an endoscope if one is available. Hypoxia
and exacerbation of respiratory distress can be induced in patients with severe
lung disease and respiratory compromise, and the procedure should be avoided

in such patients.

If the veterinarian has access to an endoscope, endotracheal aspiration can also

be used to collect a sample of material from the trachea.

Bronchoalveolar lavage (BAL)

Bronchoalveolar lavage (BAL) yields a sample of fluid from a single broncho-
alveolar unit. Thus, BAL provides a sample from the deepest region of the lung,

but from only one relatively small area of the lung. Therefore BAL is most

appropriate when lung disease is diffuse, as the sample collected may not
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represent the diseased area of lung if the process is localized. Consistent with
this, a recent report found poor correlation between the presence of lung
consolidation identified by transthoracic ultrasound evaluation and cytologic
evidence of inflammation in BAL fluid in calves.'” In spite of this, BAL has been
used by some investigators to identify evidence of inflammation, and/or microbial
agents associated with BRD, in calves with bronchopneumonia,'® which is not

necessarily diffuse.

A BAL can be collected by a tube inserted blindly through the nose and advanced
into the lung. BAL can also be collected through an endoscope of sufficient length
to wedge into a bronchus, but in most cases this will require a 2- meter to 3-meter
endoscope, which most veterinarians in practice are unlikely to have. A BAL
collected by a tube inserted blindly through the nasal passage is feasible for
collection in the field. Tubes for BAL can be purchased (for example, Large
Animal Broncho-Alveolar Lavage Catheter, MILA International, Inc., Item
#BAL240, or Broncho-Alveolar Lavage Catheter, Jorgensen Laboratories, Inc.,
Item #J0639). Because it is not usually feasible to sterilize tubes quickly in the
field, if multiple animals are to be sampled, a separate tube will be required for
each animal. The tubes can be re-used, but it is necessary to clean and sterilize

the tubes between uses.
The basic approach to perform a BAL is:

1) Place a halter on the animal and restrain the head in extension, with

nose pointed upward.
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2)

3)

4)

5)

Wipe the nostril clean with a disposable paper towel. While not
necessary, it can be helpful to instill 2 — 3 ml of 2% lidocaine into the
nostril, to decrease irritation of tube passage.

Advance the tube into the nasopharynx and through the larynx and into
the trachea. This can be challenging; if the tube is swallowed it will
enter the esophagus and be contaminated. It can be helpful to
advance the tube quickly at the time of inspiration, when the larynx is
open most widely. Occasionally it can be helpful to instill 3 - 5 ml of
2% lidocaine through the tube into the nasopharynx at the level of the
larynx to numb the larynx. Once the tube is advanced into the trachea,
coughing may occur. The placement of the tube in the trachea can be
confirmed by shaking the trachea side-to-side, which can cause the
tube to palpably rattle in the trachea. Once in the trachea the tube
should be advanced rapidly until it is wedged into place, and can be
advanced no further. If the tube is cuffed, the cuff should then be
inflated.

Depending on the size of the animal, 60 to 180 ml of sterile isotonic
saline is instilled through the tube, and then the fluid is withdrawn. A
good sample will be cloudy with grossly visible foam due to alveolar
surfactant. Hemorrhage is not expected. Approximately half the
volume instilled is typically recovered; the remainder of the fluid will be
coughed out or absorbed.

If inflated, the cuff should be de-flated, then the tube is removed.
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6) The sample should be transferred to tubes as described for tracheal
aspirate. As described for tracheal aspiration, if cytologic evaluation is

to be completed, the fluid should be processed the same day.

Complications of BAL are uncommon; these include introduction of infection,
trauma to the pharynx, hemorrhage, and induction of bronchospasm and/or
hypoxia in patients with severe lung disease and respiratory compromise. These
can be avoided by using clean and careful technique. The procedure should be
avoided in animals with significant respiratory distress.

Thoracocentesis

Infection with Mannheimia haemolytica or Histophilus somni or, less commonly,
other agents, may cause pleuropneumonia, leading to pleural inflammation and
effusion. Other disease processes, such as neoplasia, can also cause pleural
effusion. A sample collected from inside the airways is in most cases adequate
for microbiologic diagnosis of pleuropneumonia. However, in cases with pleural
effusion it may be desired to collect a sample of pleural fluid for microbiologic

and/or cytologic evaluation via thoracocentesis.

The basic approach to thoracocentesis is:
1) Clip and aseptically prep a site over the 51" — 7t intercostal space, at
the lowest point in the fluid (typically approximately 4 — 6 cm above the

point of the olecranon). On the left side, take care to avoid the heart.
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If an ultrasound machine is available the location of the fluid can be
easily confirmed. Percussion may also be used to identify the location
of pleural effusion.

Instill 2 to 4 ml of 2% lidocaine subcutaneously at the site to be
sampled. Remember that the needle or teat cannula will be inserted
immediately in front of the rib, to avoid hitting blood vessels and nerves
behind the rib.

Apply sterile gloves and use a scalpel blade to make a full-thickness
stab incision through the skin. Use sterile gauze to wipe away blood.
Insert the male end of a sterile extension set into the female end of a
sterile teat cannula, then attach a 10 to 30 ml syringe into the female
end of the extension set. This will prevent air from entering the pleural
space when the teat cannula is inserted into the pleural space. A5 cm
14-gauge needle could be used instead of the teat cannula to enter the
pleural space, but a needle is more likely to lacerate the lung,
possibly inducing serious pneumothorax.

Using firm pressure, push the teat cannula through the thoracic wall,
entering the thorax right off the front of the rib. Once the teat cannula
has been advanced to the hub, aspirate with the syringe to withdraw

fluid. Process fluid as described for tracheal aspirate.

Complications of thoracocentesis are uncommon but include abscess or

hematoma formation at the site of centesis, or pneumothorax due to entrance of

air through the teat cannula, or due to laceration of the lung. Abscess or
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hematoma at the site of centesis can be managed symptomatically. If care is
taken to minimize entrance of air into the pleural space the degree of
pneumothorax induced is negligible. The most serious complication is lung
laceration, which can be avoided with proper restraint and by using a blunt-ended
teat cannula instead of a needle for aspiration.

Transthoracic lung biopsy

Transthoracic lung biopsy may be considered the antemortem sampling
approach of last resort for the diagnosis of lung disease. This technique is
invasive, and complications that can be life-threatening or fatal are not rare. The
procedure is most appropriate when diffuse lung disease is present, or when
ultrasound can be used to confirm the exact site of abnormal lung to be sampled,
because the sample collected is quite small relative to the size of the lung.
Approaches have been described.®* A biopsy is collected using a Tru-Cut or
similar biopsy instrument through a stab incision at a site over an intercostal
space that has been clipped, aseptically prepped, and locally anesthetized.
Biopsies are usually collected from the dorsocaudal lung, where blood vessels
and airways are smaller, and damage to the structures is less likely to lead to
severe  complications. Complications include  pneumothorax or
pulmonary/pleural hemorrhage that can be severe. In one study,® transthoracic
lung biopsy was evaluated for identification of early lung disease in feedlot cattle,

but the technique did not identify information in enough cattle to be considered
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useful. In referral institutions, lung biopsy can also be performed via

thoracoscopy, which may be safer though relatively very expensive.

Serology

Serologic testing can be used to confirm infection with agents associated with
BRD. Most diagnostic laboratories offer serologic testing to identify serum
antibodies to viruses but not bacteria. Antibody titers to the bacteria that
commonly cause BRD can be difficult to interpret and are generally reserved for

research applications.

Identification of infection with respiratory viruses commonly associated with BRD
is best accomplished using paired serology, as a one-time test can be difficult to
interpret, because vaccination or past exposure may lead to the presence of
antibodies that do not necessarily indicate recent exposure. Identification of a 4-
fold increase (that is, 2 2-fold dilutions) in antibody titer between an acute and a
convalescent sample (collected 2 — 4 weeks after the acute sample) suggests
recent infection. Note that a 4-fold fall (or decrease) in titer also suggests recent
infection. Because the significant change in titer may be missed in a single
individual, paired serology is most useful for identifying group-level infections, by
sampling multiple animals. The acute samples should be collected at the time of
the respiratory outbreak, and the serum should be stored in the freezer until the
convalescent sample is collected, and both samples are sent for testing at the

same time. This is important because day-to-day variations in serologic tests
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could lead to misleading differences between the acute and convalescent

samples if they are run on different days.

The results of serologic testing of calves that are likely to have maternal
antibodies are particularly difficult to interpret. This is because maternal
antibodies may prevent calves from seroconverting, even when they are infected.
Thus failure to seroconvert in calves with maternal antibodies does not rule out
infection. Moreover, it is not possible to differentiate maternal antibodies from
the calf’'s own endogenously generated antibodies. Recent vaccination in cattle

of any age can also make interpretation of serologic testing difficult.

Sample handling before and during transport to the diagnostic laboratory

Whether collecting samples for identification of viral or bacterial pathogens,
before traveling to the operation for sample collection, it is best to contact the
laboratory where the samples will be tested in advance to determine the preferred
transport medium to be used, and to determine the best temperature for sample
storage. The information may be available on the laboratory’s website.
Identification of Histophilus somni, Mycoplasma bovis, or other mycoplasmas are
particularly likely to require special medium for transport. The laboratory staff can
provide good advice re the best sampling handling methods for the agents to be
identified. Note that the laboratory will most likely not attempt to identify

Mycoplasma bovis or other mycoplasmas unless this is specifically requested. In
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many cases the laboratory can provide transport media, or can provide

information about where transport medium can be purchased.

In general, swabs collected for isolation of viruses should be collected into
transport medium that is specifically formulated for virus identification. Such
media will usually contain antibiotics to inhibit growth of bacteria which could
interfere with viral identification. Transport tubes for bacterial culture should not
be used to transport swabs for virus identification, as overgrowth of unwanted

bacterial contaminants is more likely in medium designed for bacterial transport.

When either viruses or bacteria are to be identified by PCR, inserting swabs into
dry tubes is usually acceptable. Swabs in dry tubes can then be stored on ice
packs, or in the refrigerator or freezer, before sending to the laboratory for PCR.
The exact storage temperature to be used is more critical if virus isolation or
bacterial culture is to be attempted, because some viruses and bacteria do not
tolerate freezing, while others do not tolerate refrigeration, or storage at room
temperature. Communicate with the diagnostic laboratory to determine the best
storage and shipping temperatures before collecting samples for virus isolation

or bacterial culture.
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VACCINATION OF CALVES WITH MATERNAL ANTIBODY: IS IT
EFFECTIVE?

Amelia R. Woolums
DVM, PhD, DACVIM, DACVM
Department of Pathobiology and Population Medicine, Mississippi State University
Mississippi State, MS 39762

Summary

Ensuring health of preweaning calves requires attention to colostrum intake and
nutrition of the dam and calf, and targeted use of vaccination. Colostrum intake
that leads to optimal, and not just adequate, passive immunity can improve calf
health. The neonatal calf has a functional immune response, and calves can
respond to vaccination in the first week of life, although maternal antibodies may
suppress the response to early life vaccination. However, maternal antibodies
do not always suppress response to vaccination, and many research studies
have demonstrated benefit for calves vaccinated in the face of maternal antibody
when they are between 30 and 120 days of age. The intranasal route of
vaccination may prime immunity more effectively than the parenteral route if
calves are vaccinated in the first week or two of life, when maternal antibodies
are at the highest concentration. In calves, booster doses are important to ensure
immunity, as not all calves will respond optimally at the time of their first
vaccination. Field trials indicate that preweaning vaccination can sometimes
improve health postweaning, but few field trials have evaluated the effects of

preweaning vaccination on preweaning disease. Challenge studies and research
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measuring immune function provide support for vaccination to prevent
preweaning disease, but the evidence quality is not strong. More large field trials
testing vaccination of preweaning calves to prevent preweaning disease are

needed.

Immune Responses in the Newborn Calf

An effective immune response is the foundation for health and growth in calves.
For the calf, good dam health and nutrition, attention to colostrum intake, nutrition

and timely use of vaccination all support immunity.

The concept that calves are immunosuppressed at birth, or that they lack immune
competence, is often discussed in the context of managing calves for health and
growth. However, it is important to remember that this is relative, but not absolute.
While immune responses in a calf that is immunologically naive are generally
slower or lower than the same responses in a naive adult cow, multiple research
studies have demonstrated that calves can mount an adaptive immune response
to vaccination in the first week of life, and even on the first day of life. In fact, the
fetal calf is immunocompetent in utero; this is demonstrated by the fact that a calf
infected in utero may be born with antibodies to the infectious agent which can
be measured in serum collected before the calf consumes colostrum. Vaccination
of calves against Mycobacterium bovis on the first day of life induced protection
against disease due to challenge 15 weeks later.? Colostrum-deprived Holstein

calves exposed to live coronavirus orally and intranasally on the first day of life
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were protected from disease following challenge 21 days later.’® When calves
were vaccinated with ovalbumin (a model antigen for assessment of humoral
immunity) at 2 days of age, antibody to ovalbumin was identified in serum of
vaccinated calves 4 weeks later. Moreover, vaccination of calves at 2 days of age
with bacille Calmette Guerin (BCG) led to skin test responses at 7 weeks of life.16
This work demonstrated that both humoral and cell-mediated adaptive immune
responses are functional in 2-day-old calves. However, calves with specific
antibodies present in serum at the time of vaccination had depressed responses,
indicating that serum passively derived antibodies could suppress the response
to vaccination at 2 days of age. Taken together, these studies indicate that the
calf’'s immune response is functional and can respond to vaccination as early as
the first 2 days of life, but that the response can be depressed by the presence
of specific antibodies.

Transfer of Passive Immunity via Colostrum

While adaptive immune responses to vaccination as early as the first day of life
have been demonstrated in calves, there is no question that calves lacking
passively acquired maternal antibodies are more likely to become sick, and more
likely to die, as compared to herdmates that obtain adequate passively acquired
antibodies. This repeatedly demonstrated fact confirms that the functional
immune response of the newborn calf is inadequate to provide optimal protection
against infection in the first weeks of life. When failure of transfer of passive

immunity (FTPI) is defined by a serum IgG concentration less than 800 or 1,000
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mg/dl, studies have found that between 6% and 23% of beef calves have
FTPI1.41823 However, current recommendations are that optimal transfer of
passive immunity is defined by a serum IgG concentration of 2,400 mg/dl or
greater, and one large study found that 46% of 1,556 beef calves had suboptimal
transfer of passive immunity. In one example, beef calves with serum IgG
concentrations of less than 2,400 mg/dl were 1.6 times as likely to become sick,
and 2.7 times as likely to die, as calves with serum IgG concentrations of 2,400

mg/dl or greater.*

Recent research has clarified the factors that impact transfer of passive immunity
in beef calves. In a crossbred cow-calf herd, calves that failed to nurse within 4
hours of birth had a 2.8 times greater odds of morbidity before weaning (P = 0.03),
compared to calves that nursed within 4 hours of birth.'! In this study, of the 77
cow-calf pairs studied, 3 calves died prior to weaning, and all failed to nurse by 4
hours of life. Of a variety of factors measured at 10 minutes after birth, a strong
suckle reflex best predicted that a calf would nurse within 4 hours, and the
combination of calving ease score (scored as unassisted, easy or difficult) and
nursing within 4 hours best predicted whether a calf would have optimal transfer
of passive immunity (defined by serum IgG of greater than 2,400 mg/dl).
Importantly, there was no difference in the antibody concentrations of colostrum
of cows with calves that failed to acquire optimal passive transfer and cows with
calves that did, indicating that failure of transfer of optimal immunity was not due
to inadequate quality colostrum, but was rather due to failure of the calf to ingest

enough colostrum in time to absorb colostral antibodies.! In related work, this
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research group also showed that beef calves fed 1.4 L of colostrum with moderate
concentrations of antibody (70 g/L) by esophageal feeder within 1 hour of birth
went on to nurse from their dams at a statistically significantly earlier time,
compared to calves that were fed 1 L of colostrum with 100 g/L IgG, or calves fed
2 L of colostrum with 100 g/L 1gG. Regardless of treatment, all but 1 of the 39
calves included in the study achieved optimal transfer of passive immunity (serum
IgG 2,400 mg/L or greater), with the remaining calf achieving adequate transfer
of passive immunity (serum IgG greater than 1,000 mg/dl).® The interpretation of
these investigators was that if calves are fed colostrum with an esophageal
feeder, as long as the colostrum contains at least 70 g/L of IgG, the calf should
achieve at least adequate transfer of passive immunity, and may stand and nurse
on its own faster than calves fed a larger volume of colostrum, which could

improve cow-calf bonding.

Vaccination of Preweaning Calves: Effects of Maternal Antibody

Historically veterinarians were taught that young calves cannot be effectively
vaccinated because maternal antibodies would block vaccine responsiveness.
However, many studies have shown that calves can, in fact, have a useful
immune response to vaccines given in the face of maternal antibodies (IFOMA).
Vaccination of calves IFOMA has been shown to induce an anamnestic (memory)
response when they are boosted later in life;'®> vaccination IFOMA can prolong

the persistence of antibodies,® and vaccination IFOMA can prime for T cell

Palestras




87

\@" 'ﬂ\ Yb

SIMPOSIO
INTERNACIONAL DE
SANIDADE BOVINA

responses even when calves do not seroconvert.® Intranasal vaccination may be
superior to parenteral vaccination in calves with high concentrations of circulating
antibodies;*> however, the duration of immunity provided by intranasal
vaccination of calves with circulating maternal antibodies may not last for more
than a few weeks. Calves vaccinated intranasally with a modified-live BRSV
vaccine had decreased lung pathology after challenge at 9 weeks post
vaccination, compared to controls; however, when calves were challenged at 14
weeks after vaccination, there was no difference between groups.® In general,
reports describing positive outcomes to vaccination of calves IFOMA have most
often used 2-dose (priming and later booster dose) regimens with modified-live
virus vaccines. While more variable, some inactivated vaccines have been
effective; the effect of both modified-live and also inactivated vaccines in calves
with maternal antibody is influenced by the type of adjuvant contained in the
vaccine, as has been recently reviewed.? Vaccination of calves in the first month
of life, when maternal antibodies are highest and the calf’'s immune system is the
most immature, is least likely to be reliable. For example, a large clinical trial
showed that vaccination of dairy calves with maternal antibodies at 2 and/or 5
weeks of age did not decrease respiratory disease in the first 90 days of life.
However, it should be noted that the majority of calves treated for respiratory
disease in that study were treated before 5 weeks of age, before the vaccination
regimen had been completed for all calves.?* A thorough review on vaccination

of calves IFOMA has recently been published.?6
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Effective Use of Vaccination in Calves With Maternal Antibody

All licensed vaccines have been shown to decrease disease post challenge, by
some measure, in calves vaccinated prior to experimental challenge, as
compared to unvaccinated control calves, as this is a requirement for licensure in
the United States and other countries where the same or similar vaccines are
used. However, most if not all licensing trials are completed in seronegative
calves, which does not represent very well the way vaccines need to be used in
the field. In practice, waiting to vaccinate calves until they are all seronegative is
not necessary, as described above; moreover, it exposes calves to the possibility
of disease when they become seronegative. Ideally the first priming doses of
vaccine is administered while calves still have some level of passive immunity,
which may at least be partially protective against disease, but not enough to
completely suppress the response to vaccination. Such an approach has the
potential to keep calves from ever becoming completely seronegative, improving

their resistance to disease.

The fact that a population of preweaning calves will have a range of antibody
titers at the time they are first vaccinated means that some calves will receive
their first dose of vaccine when they are able to respond, while others will not be
able to respond, due to very high concentrations of maternal antibody, or perhaps
other factors. For example, a group of over 2000 Angus calves were vaccinated

twice with a modified-live vaccine containing bovine herpesvirus-1 (BHV-1),
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bovine viral diarrhea virus 1 and 2 (BVDV1 and BVDV2), parainfluenza type 3
virus (PI3V) and bovine respiratory syncytial virus (BRSV). Calves were randomly
assigned to be vaccinated either 3 weeks before weaning, and at weaning, or at
weaning, and 3 weeks later. As measured by change in serum antibody titer,
greater overall antibody response to BVDV1 and 2 was seen when calves
received the first dose of vaccine at weaning, while greater overall antibody
response to BHV-1 and BRSV was seen when calves received their first dose of
vaccine 3 weeks before weaning.* The reason for this difference could not be
determined by the study as designed. Importantly, although antibody titers were
measured in all calves at four time points, of the over 2,000 calves evaluated,
107 calves had a BVDV1 titer of 0 at all timepoints tested, and 227 calves had a
BHV-1 titer of O at all timepoints tested. This demonstrates that in a population of
calves, there may be a small proportion of calves that never respond to
vaccination. The variability in responsiveness of calves in a population to
vaccination at any one time point is another justification for administration of

booster vaccines, which give calves two opportunities to respond to vaccination.

The highest quality of evidence to support a clinical practice comes from meta-
analyses and systematic reviews of multiple well-designed randomized controlled
field trials. Unfortunately, few field trials have been completed that test the effect
of vaccination of preweaning calves to prevent or decrease naturally-occurring
disease. Preweaning, calf diarrhea and respiratory disease are the two
syndromes most often addressed by vaccination; at the time of this writing there

are apparently no published systematic reviews specifically focused on
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evaluating clinical trials testing the efficacy of vaccination to prevent diarrhea or
respiratory disease in preweaning calves. Also, in trials that have been published,
lack of a negative control group in some trials means that it is not possible to
determine whether vaccination is better than no vaccination. A small field trial that
included a negative control group found numerically, but not statistically,
significantly decreased preweaning respiratory disease treatment risk in beef
calves vaccinated at 3 and 5 weeks of age against Histophilus somni,
Mannheimia haemolytica, and BRSV, compared to calves receiving no
vaccination.?? The small numbers of calves in each group (n = 26 - 29) may have
decreased the power of this trial to identify significant differences. A clinical trial
testing vaccination to prevent respiratory disease in preweaning beef calves
showed evidence of benefit to decrease morbidity in the postweaning feedlot
phase,'® while another trial by the same group did not show an effect of
preweaning vaccination to decrease postweaning respiratory disease.?° A small
trial assessing the effect of vaccinating cows in late gestation on respiratory
disease in their calves prior to weaning showed a tendency toward decreased

disease in heifer calves born to vaccinated dams.°

While no systematic reviews have evaluated the effect of vaccination on disease
in calves with maternal antibody, two recent systematic reviews assessing
vaccination to prevent bovine respiratory disease in feedlot cattle.”?* One of
these reviews?! concluded that the published trials were so variable that, while
there was support for some viral vaccines to decrease bovine respiratory disease,

the support was not strong; the second systematic review concluded that the
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variability in published clinical trials made it impossible to identify a positive effect
of vaccination to prevent respiratory disease in feedlot cattle.” If veterinarians
are to learn more about the true effects of vaccination to decrease disease in
calves with maternal antibody, more well-designed controlled field trials
containing a nonvaccinated control group need to be completed. A helpful
narrative review of evidence for various vaccination strategies used in cattle
populations was recently published.? In the absence of systematic reviews,
challenge studies and assessments of immune response indicate that
vaccination of calves with maternal antibody may improve resistance to disease.
Ranchers with perennial problems with preweaning beef calf pneumonia at 3 to
5 months have anecdotally reported decreased disease following institution of a
program of intranasal modified-live viral vaccination in the first month or two of
life, followed by a parenteral modified-live viral booster one to two months later,
with the booster being given approximately one month before respiratory disease
onset is expected. A recent challenge study indicated that an inactivated booster
following intranasal priming could improve protection against disease in calves
challenged with BRSV.’

Conclusions

Opportunities exist for improving immunity in calves by ensuring optimal, and not
just adequate, passive immunity through timely colostrum intake. At this time,
data from challenge studies and research evaluating immune responses post

vaccination provides some support for vaccination of calves with maternal
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antibody to prevent disease. More field trials are needed to confirm the effect of
vaccination in the face of maternal antibody on health and production in calves

as the vaccines are actually used on farms and ranches.
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VACCINATION PROTOCOLS AGAINST BOVINE RESPIRATORY
COMPLEX- LIVE VS INACTIVATED, NASAL VU INJECTABLE
AND TIMING

Chris Chase
Department of Veterinary and Biomedical Sciences, South Dakota State University,
Brookings SD 57007

Introduction

Vaccination is an important component for the prevention and control of disease
in cattle. However, too often vaccines are viewed as a catch all solution for
management and nutrition errors; the “best” vaccine can never overcome these
deficiencies. Proper vaccination in the young and developing heifer is the key to
long term development of that animal as a reproductive unit in the herd. Modified
live vaccines (MLV) have been used because of the good antibody response,
longer duration of immunity, fewer doses needed per animal and lower cost.
However, non-adjuvanted MLV vaccines fail to booster well vaccinated animals
as active vaccine induced immunity neutralizes vaccine virus preventing the MLV
from replicating and preventing a booster immune response. Improved adjuvants
have increased the scope and duration of both MLV and inactivated virus
immunity. The periparturient period (the last 3 weeks prior to calving and the first
3 weeks following calving are poor times to initiate an immune response-
hormonal, dietary and metabolic factors Ilimit immune responsiveness.

Postpartum is also a difficult time to vaccinate as lactation energy demands
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supersedes immunity. Each vaccine program needs to be based designed based

on animal flow, actual “disease” threats and labor on the farm.

What? Types of vaccines and pathogens/immunogens

MLV and Inactivated- Together is even better

Modified live virus (MLV) vaccines have been used because of the good antibody
response, longer duration of immunity, fewer doses needed per animal and lower
cost. To lesser extent modified live bacterial vaccines have also been used
(Brucella abortus, Mannheimia hemolytica Pasteurella multicida, Salmonella
dublin). These ML vaccines are administered intramuscular, intranasally or
subcutaneously. As the basis for establishing a good immune response, they are
the best. Although the return to virulence in MLV vaccines has been minimal,
mutations will occur and there is some risk of new strains arising. Non-adjuvanted

MLV vaccines also fail to booster well-vaccinated animals. Active vaccine

immunity neutralizes vaccine virus preventing the MLV from replicating and

preventing a booster immune response. Unlike maternal interference, this active

immune interference never goes away in well vaccinated animals. The animal’s
immune system can’t differentiate between a natural infection or vaccine virus.
Another issue with MLV IBR (BHV-1) vaccines is that they result in latency and
their continued use throughout the life of the animal will insure that BHV-1 will be
present in the herd even though the rates of shed are between the 0.13 and 2.6%

of the animals shed.
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Inactivated vaccines contain chemically or physically treated bacteria, toxins
and/or viruses. There is no danger of replication in the vaccinated animal of the
pathogen or adventitious agents that maybe present in a MLV. Improved
adjuvants have increased the scope and duration of inactivated virus immunity.
They have several disadvantages including cost, and more doses required per
animal. Inactivated vaccines generate cell-mediated responses. Interestingly
there is ample evidence that inactivated vaccines can effectively boost MLV
vaccines. Inactivated vaccines have also been shown to decrease BHV-1 latency
shed rates.

What to vaccinate for? What pathogens make sense?

Cattle vaccine programs are probably the most effect against viral pathogens
[bovine herpesvirus 1 (BHV-1; IBR) bovine respiratory syncytial virus (BRSV) and
bovine viral diarrhea virus (BVDV)] This is because many of the cattle bacterial
pathogens (Histophilus somni, Mannheimia. hemolytica, Pasteurella. multicida,
Moraxella spp., Mycoplasma bovis, Salmonella typhimurium, Clostridium
perfringens) are “normal inhabitants” of the bovine microbiome and they are
“‘endemic” in most herds. Stressors that are discussed below play a major role in
allowing these “normal” bugs to become pathogenic. Looking at a herd it
essential to have a strong diagnostic program in place to get accurate pathogen
diagnosis. With next generation sequencing, diagnostic PCR and good old
fashioned pathology and microbiology isolation there has never been a better

time to determine which pathogens are occurring and when. Being strategic in
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vaccination requires targeting those pathogens on that farm or ranch. Another
term that we have learned from COVID19 is Replication Rate called R naught
(Ro). .Replication rate is the number of susceptible animals that one infected
animal can infect. Probably one of the most “infectious” viruses is BRSV. BRSV
has been estimated to have a Ro~36. A BRSV susceptible animal (neonate) are
highly susceptible to BRSV infection because of the high Ro. In a herd with BRSV
disease history, BRSV vaccination would be on the top of the list. Once an animal
is infected with BRSV and endemic, the immunity is not perfect but Ro is 1.1 so it
BRSV is barely circulating in the herd For IBR and BVDV transient infections,
the rate is around ~3- meaning one infected animal shedding virus could
potentially infect 3 susceptible animals. By the time we get 70-80% of the animals
either infected or protected from vaccination the occurrence of infections to those
viruses will be low and herd immunity has been achieved. The BVDV PI animal
is the one case that totally destroys the concept of herd immunity. Since the
BVDV PI animal continually sheds virus any susceptible animal is at risk of
infection, This makes the Ro for a herd with BVDV PI of « “infinity” indicating that
a herd with a Pl animal can never vaccinate their way out of the threat of BVDV.
Endemic viral infections frequently include rotavirus and bovine coronavirus
along with C. perfringens represent a threat to the newborn susceptible animals.
Environmental pathogens like Bacillus anthracis (anthrax), Leptospira spp, E.
coli, Campylobacter require considerations based on herd history and locality.

Finally, Brucella abortus represents a “regulatory” vaccine.
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When do we vaccinate- age and stressors

Age

Neonatal Calves

The newborn calf is immunological naive at birth. It has had no chance to
enhance adaptive immunity by “experience” because of the protective
environment in the uterus. It is further handicapped by maternal factors and the
hormonal influences of parturition, and by its lack of antibodies in circulation and
in the tissues. The ingestion of colostrum is essential for providing the neonate
with immunological protection during at least the first 2-4 weeks of life. While all
the essential immune components are present in the neonate at birth, many of
the components are not functional until the calf is at least 3 weeks of age and
may continue to develop until puberty.® This ongoing maturity of the immune
system in the developing neonate coupled with maternal antibody interference
makes vaccination strategy more complex. The mucosa epithelium provides
immune function very early, making intranasal and oral vaccines effective in
calves less than a week of age. Parenterally administered MLV vaccine
responses begin at 7-10 days following birth although BVDV MLV vaccines
should be avoided particularly in dairy calves before at least two months of age
as the major BVDV vaccine strains inhibit innate immune bacterial killing for 10-
14 days following vaccination. Bacterial parenteral vaccines typically don't have

much response in animals less than 3 weeks of age with the exception of
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Clostridial perfringens toxoids that have an immune response when administered

at 3 days of age.

Calves (<3 months)

Respiratory Diseases
MLV Intranasal vaccines (Depends on Maternal Antibody levels-MANY
MLV IM or SC NOT EFFECTIVE BEFORE 30-45 days-ONLY
adjuvanted MLV IM or SC)
Branding time-Beef- MLV IM or SC- Adjuvanted; Inactivated Viral
Vaccines??- Well adjuvanted, not affected by Maternal Antibody?

Weaning-Puberty (Arrival)

Vaccination programs are a routine practice in beef and dairy operations to
protect cattle against bovine respiratory diseases (BRD). Current vaccine
protocols recommend that calves be vaccinated prior to weaning or commingling,
to provide protection against BRD. Unfortunately, many calves are not
vaccinated prior to weaning or commingling into backgrounding lots, feedlots or
pasture operations. These animals are at increased risk of viral infection and are
predisposed to secondary bacterial pneumonia. However, the highly-stressed
calf presents a unique problem, the vaccines may sometimes actually predispose
the calves to more severe disease while on other occasions providing protection.

The time from vaccination to onset of protection can play an important role
in subsequent management of newly arrived cattle against BRD viral agents i.e.,
bovine herpesvirus 1 (BHV-1; IBR) bovine respiratory syncytial virus (BRSV) and
bovine viral diarrhea virus (BVDV). Commercially available MLV vaccines

administered to non-vaccinated low-stress calves at weaning or at arrival to feed
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yards will provide increased weight gains and protection to animals as early as
48 hr prior to an IBR exposure, at 5-7 days prior to a BVDV and 8 days prior to
BRSV exposure.*’ This protection is due to the innate immune response, which
is activated within hours after exposure to modified-live vaccines or infectious

virus.

Frequency of vaccination

No more than 1-2 doses of MLV or 2-3 doses of inactivated vaccines should be
administered in young calves less than 4 months of age to develop good herd
immunity against respiratory diseases.

Interval between doses of vaccine In all animals following vaccination there is

expansion in the populations of responding T- and B-cells. However, to have a
complete and mature immune response, this T- and B-cell expansion must not
only stop but an active process of cell death (apoptosis) must also occur. This
“‘waning process” allows “culling” T- or B-cells that may be poor responders or
even cause autoimmunity to be removed by apoptosis. This whole process from
vaccination to achieving mature immune response homeostasis takes at least 3
weeks. This fully developed mature primary response can then be boosted to get
a true anamnestic secondary response. In many cases, cattle vaccine primary
and booster doses are administered at two-week intervals. In young calves, this
is done to provide an opportunity to make sure that the calves develop a primary
response in the face of maternal immunity. The adjuvants that are used with
most commercial vaccines provide superior immune development over older

generation adjuvants like alum. Therefore, in most instances if primary
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vaccination occurs after 3 weeks of age, booster vaccination beyond three weeks
and even longer will be efficacious. The dogma that revaccination must occur
within two weeks of the primary vaccination is not true and the anamnestic

response will be better if we wait longer

Calves (>3 months)

Respiratory
2-3 weeks prior weaning

MLV-1 dose

Inactivated-2 doses

Bacterial respiratory disease?
At weaning

MLV-Immune dysfunction- delay- a few days to a month

Inactivated-2 doses

Bacterial respiratory disease?
2-3 weeks post weaning

MLV-1 dose

Inactivated-2 doses

Bacterial respiratory disease?

Stressors and Vaccination

There is ample evidence that both physical and psychological distress can cause
dysfunction of the immune function in animals, leading to an increased incidence
of infectious disease. Excess heat or cold, crowding, mixing, dehydration,
weaning, calving, limit-feeding, shipping, noise, and restraint are stressors that
are often associated with intensive animal production and have been shown to
influence immune function in cattle. Also, social status, genetics, age and the

duration of stress (chronic vs. acute) have been shown to be important in the
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animal’s response to stress. There is clear evidence that waiting to vaccinate at
least 2 days and preferable as long as 2 weeks after the stress will result in better

immunity and less sickness in that adjustment period after the stress

How do we vaccinate- Route and Good Nutritional Plane
Mucosal delivery vs parenteral delivery

Mucosal delivery of vaccine either orally or intranasal is a strategy that has been
used for three reasons: 1) mucosal responses occur earlier in the neonatal calf
than parenteral, 2) the presence of systemic maternal antibody has little effect on
generating antigenic mass necessary for developing an immune response that
occurs following immunizing with a mucosal vaccine (in the face of maternal
antibody-IFOMA) and 3) mucosal vaccination results in the generation of
secretory IgA that is produced locally and protects mucosal surfaces where most
pathogens are colonized and/or infect the host. For all vaccines, mucosal or
parenteral, the critical immune reactions occur in the draining lymph node. With
the right adjuvanted parenteral MLV vaccine a protective mucosal IgA response
can occur IFOMA. The paradigm that only mucosal vaccines result in the
immune response IFOMA and induce mucosal IgA is not true. However, the key
ingredient for a parenteral MLV vaccine to induce mucosal immunity is the
adjuvant. Most adjuvants can not overcome IFOMA and/or produce a mucosal

IgA response. The more sophisticated oil-saponin adjuvants have this ability.

Hydration and Nutrition
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One of the most critical issues in poor responses to vaccines are when animals
have low water and feed intakes as a result of lack of supply, transportation, etc.
The immune system requires hydration and energy for the barrier to be effective
and for the immune system to actively respond and develop effective an immune
response quickly including duration of immunity and memory from vaccination.
The immune system is a major consumer of energy and in times of negative
energy like seen in the newly weaned calf and the fresh dairy cow can be difficult
times for the immune system to respond. The immune response requires energy,
protein, vitamins and trace minerals. Both malnutrition and overfeeding may
result in impairment of immune function and increased susceptibility to disease
due to a deficiency or excess of proteins or calories, or a relative imbalance in
vitamin or trace mineral content. Animals under intensive production conditions
typically have a completely controlled diet. Therefore, it is very important that the
diet, especially the vitamin and trace mineral content, be optimally formulated.
Key vitamins and minerals for optimal immune function include vitamins A, C, E,
and the B complex vitamins, copper (Cu), zinc (Zn), magnesium (Mg),
manganese (Mn), iron (Fe), and selenium (Se). Of these zinc, copper and
selenium are the “immune microminerals”. The balance of these constituents is
especially important since excess or deficiency in one component may influence
the availability or requirement for another. Zinc is involved in protein synthesis
and antibody formation, cell differentiation, and enzyme formation and function.
Zinc also plays a major role in skin and mucosa integrity, the first line of defense
of the immune system. It is also essential for innate immune responses. Copper

and manganese are directly involved with cell-mediated immunity and protein
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matrix formation during the healing process. Copper has been linked with the
ability of isolated neutrophils to kill yeast and bacterial infections. Selenium is an
essential anti-oxidant. Manganese plays a role in facilitating the "germ-killing"

function of macrophages.

Conclusions

Management of the cow’s and calf's immune system is not a simple process.
Stressors and nutrition often compromise immunity. It is important that
vaccinations be given at optimal times and that vaccination is not overused.

Vaccination can never overcome poor management.

The full-length version of this paper was in the 2021 AABP Recent Graduate Proceedings- Article
6 https://bovine-ojs-tamu.tdl.org/AABP/issue/view/180
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ACURACIA DIAGNOSTICA DOS SISTEMAS DE PONTUACAO
DE WISCONSIN E CALIFORNIA PARA DETECCAO DE DOENCA
RESPIRATORIA BOVINA (DRB) EM BEZERROS LEITEIROS
PRE-DESAMADOS EM CONDICOES AMBIENTAIS
SUBTROPICAIS

Nathalia Decarist, Sébastien Buczinski2, Daniela Irlanda Castro Tardon?, Luana
Camargo?, Larissa Miranda Padilha!, Stefano Carlo Filippo Hagen?, Amelia Woolumss,

Viviani Gomest.

1 Universidade de Sao Paulo, Faculdade de Medicina Veterinaria e Zootecnia, Sao Paulo,
Brasil.
2 Université de Montreal, Faculté de Médecine Vétérinaire, Montreal, Canada.

3 Mississippi State University, Mississippi, Estados Unidos.

A Doenca Respiratoria Bovina (DRB) é uma doenca multifatorial que causa
impactos negativos a curto e longo prazo. A deteccdo precoce é crucial para
resposta imediata ao tratamento, bem como para diminuir o risco de mortalidade.
Os sistemas de pontuacdo clinica foram desenvolvidos principalmente na
América do Norte para triagem de bezerros doentes, e essas ferramentas
também sao utilizadas em paises subtropicais e tropicais, como o Brasil. No
entanto, ndo se sabe se esses sistemas de pontuacdo tém a mesma precisao
em condigBes tropicais. Portanto, este estudo avaliou a acuracia de quatro
métodos diferentes de sistemas de pontuacdo clinica, bem como a haptoglobina

Doencas Respiratérias dos Bovinos
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sérica para diagnosticar a DRB em bezerros leiteiros Holandeses em condi¢des
subtropicais. Os exames complementares utilizados para o diagnostico da DRB
foram ultrassonografia toracica (UST, positivo se profundidade de consolidacéo
21cm), ausculta toracica (AUSC, positivo se estertores, sibilos ou éareas
silenciosas estavam presentes), escore de Wisconsin (WISC, =2 categorias com
pontuacdes de =2), escore da Califérnia (CALIF, positivo se pontuacao total =5).
Além disso, a haptoglobina sérica (HAP) foi medida e classificada como positiva
se 215 mg/dL. Foram incluidas no estudo novilhas entre 30 dias de idade e
desmame (n= 482) em 17 laticinios comerciais no estado de S&do Paulo. Modelos
Bayesianos de classe latente foram usados com prioris informativas para a
precisdo de UST, AUSC e HAP, e prioris ndo informativas para a precisao de
WISC e CALIF. A porcentagem de bezerros positivos para cada teste em cada
fazenda variou de 0 a 56% para WISC, 11-51% CALIF, 0-72% UST, 0-32%
AUSC e 0-100% HAP. A sensibilidade (Se) e especificidade (Sp) para WISC
foram 77,9% (64,8-90,2) e 81,9% (76,3-88,2). Para CALIF, o Se foi de 67,1%
(53,6-80,1) e Sp 79,1% (73,9-84,6). Para UST Se foi 59,8% (46,5-73,1) e Sp foi
84,8% (80,0-89,5), e para AUSC, Se foi 58,8% (41,3-79,8) e Sp foi 98,6% (95,7-
99,9). O Se e Sp de HAP foi de 67,6% (55,3-78,8) e 46,7% (41,4-52,2),
respectivamente. Conclui-se que o desempenho dos sistemas de pontuacao foi
semelhante ou melhor do que o encontrado em estudos norte-americanos,

apesar de os bezerros estarem em ambiente tropical.

Palavras-chave: Doenca Respiratoria Bovina (BRD), Ultrassonografia, Escores,
Haptoglobina
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DIAGNOSTIC ACCURACY OF WISCONSIN AND CALIFORNIA
SCORING SYSTEMS TO DETECT BOVINE RESPIRATORY
DISEASE (BRD) IN PREWEANED DAIRY CALVES UNDER

SUBTROPICAL ENVIRONMENTAL CONDITIONS

Bovine respiratory disease (BRD) is a multifactorial disease which causes short-
and long-term negative impacts. Early detection is crucial for a prompt response
to therapy, as well as to decrease mortality risk. Clinical scoring systems have
been developed mostly in North America for screening diseased calves in a risk
population of animals, and and these tools have also been applied in subtropical
and tropical countries. However, it has been unknown whether these scoring
systems had the same accuracy in tropical environmental conditions. Therefore,
this study evaluated the accuracy of four different methods as well as serum
haptoglobin to diagnose BRD in Holstein dairy calves in subtropical conditions.
The tests used to diagnose BRD were thoracic ultrasound (TUS, positive if
consolidation depth =1cm), thoracic auscultation (AUSC, positive if crackles,
wheezes or silent areas were present), Wisconsin score (WISC, =2 categories
with scores of 22), California score (CALIF, positive if total score =5). Also, serum
haptoglobin (HAP) was measured and classified as positive if 215 mg/dL. Heifers
between 30 days of age and weaning (n= 482) on 17 commercial dairies in S&o
Paulo state were enrolled in this study. Bayesian latent class models were used
with informative priors for the accuracy of TUS, AUSC and HAP, and non-
informative priors for the accuracy of WISC and CALIF. The percentage of calves

positive for each test on each farm ranged from 0 to 56% for WISC, 11-51% for
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CALIF, 0-72% for TUS, 0-32% for AUSC, and 0-100% for HAP. The sensitivity
(Se) (95% credible interval (Cl)) and specificity (Sp) for WISC were 77.9% (64.8—
90.2) and 81.9% (76.3-88.2). For CALIF, the se was 67.1% (53.6—80.1) and Sp
79.1% (73.9-84.6). For TUS Se was 59.8% (46.5-73.1) and Sp was 84.8% (80.0—
89.5), and for AUSC, Se was 58.8% (41.3-79.8) and Sp was 98.6% (95.7-99.9).
The Se and Sp of HAP was 67.6% (55.3-78.8) and 46.7% (41.4-52.2),
respectively. The performance of the scoring systems was similar to or better
than found in North American studies, despite the fact that calves were in a

tropical environment.

Keywords: bovine respiratory disease (BRD), ultrasonography, scores,

haptoglobin
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ANALISE DA CORRELACAO ENTRE ULTRASSONOGRAFIA E
PARAMETROS AVALIADOS NOS ESCORES DE WISCONSIN E
DE CALIFORNIA COMO METODOS DIAGNOSTICOS PARA
PNEUMONIAS EM BEZERROS

Isabela Bernardes Moreiral, Gabriel Vieira Soares?, Giulia Said Oliveirat, Gabriela
Antevellit, Henrique Passos Pecanha Vieiral, Gustavo Adolfo Almendares Palacios?,
Barbara de Andrade Alves?, Rodrigo Melo Meneses.

1 Universidade Federal de Minas Gerais, Campus Pampulha, Belo Horizonte, Minas Gerais,
Brasil.

Sabe-se que o diagndstico das doencas respiratorias em bezerros representa
um grande desafio para a pecuaria brasileira, uma vez que estas afeccdes
possuem sinais clinicos pouco especificos em seus estagios iniciais, apresentam
alta morbidade e podem culminar em perda de produtividade e morte. Assumindo
a ultrassonografia toracica (UST) como método diagndstico para pneumonias
mais proximo de um padrdo ouro dentre 0os que temos disponiveis atualmente,
foi realizado um estudo transversal em uma fazenda produtora de leite em Minas
Gerais com o objetivo de analisar a correlacédo entre a UST e o0s sinais clinicos
avaliados nos escores de Wisconsin (WI) e de Califérnia (CA). Desta maneira,
190 bezerras holandesas de 1-180 dias de idade foram avaliadas e foi realizado

o teste de correlacdo de postos de Spearman entre 0s casos positivos na UST e
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0s parametros avaliados nos escores de WI e de CA. Os resultados indicaram
valor de r6 de Spearman de 0.385 para Tosse WI (p<0.001), 0.211 para
Secrecao Nasal WI (p=0.004), 0.365 para Tosse CA (p=<0.001), 0.201 para
Secrecao Nasal CA (p= 0.005), e 0.330 para Padrédo Respiratorio CA (p<0.001).
Os demais parametros avaliados obtiveram valor de p>0.05 e por isso ndo foram
considerados estatisticamente relevantes. Desta maneira, observou-se fraca
correlacdo entre estes sinais clinicos e a UST, sendo tosse e secrecdo nasal,
em ambos 0s escores, e padrao respiratério no escore de CA, os parametros
com melhor correlagdo com UST. Considerando que, muitas vezes, 0S sinais
clinicos néo estdo presentes, conclui-se que a avaliacdo de escores clinicos
respiratorios apresenta grande limitacdo diagndstica, apesar de sua relevancia
na rotina, dada a escassez de métodos efetivos de diagnostico de doencas

respiratérias em bovinos.

Palavras-chave: DRB, Tosse, Secrecdo Nasal, Diagndstico, Ultrassonografia

toracica
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ANALYSIS OF THE CORRELATION BETWEEN ULTRASOUND
AND PARAMETERS EVALUATED IN THE WISCONSIN AND
CALIFORNIA SCORES AS METHODS FOR PNEUMONIA
DIAGNOSIS IN CALVES

It is known that the diagnosis of respiratory diseases in calves represents a major
challenge for Brazilian livestock, since these conditions have little to nonspecific
clinical signs in their early stages, high morbidity and can lead to productivity
losses and death. Assuming thoracic ultrasound (TUS) as the closer to a gold
standard among currently available calf pneumonia diagnostic methods, a cross-
sectional study was carried out in a dairy farm in Minas Gerais with the objective
of analyzing the correlation between UST and the clinical signs evaluated in the
Wisconsin (WI) and California (CA) scores. Thus, 190 Holstein calves from 1 to
180 days of age were evaluated and the Spearman rank correlation test was
performed between the positive cases in UST and the parameters evaluated in
the WI and CA scores. The results indicated a Spearman rho value of 0.385 for
Cough WI (p<0.001), 0.211 for Nasal Secretion WI (p=0.004), 0.365 for Cough
CA (p=<0.001), 0.201 for Nasal Secretion CA (p= 0.005), and 0.330 for CA
Breathing Pattern (p<0.001). Other parameters evaluated obtained a value of
p>0.05 and therefore were not considered statistically relevant. Therefore, a
weak correlation between clinical signs and UST was observed, with cough and
nasal secretion, in both scores, and breathing pattern in the CA score, being the

parameters with the best correlation with UST. Considering that clinical signs are
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often not present, it is concluded that the evaluation of respiratory clinical scores
has a major diagnostic limitation, despite its relevance in routine, given the

scarcity of effective methods for diagnosing respiratory diseases in cattle.

Keywords: BRD, Cough, Nasal Discharge, Diagnosis, Thoracic Ultrasound
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ASPECTOS ECOGRAFICOS DE LESOES GRANULOMATOSAS
EM SETE BOVINOS COM TUBERCULOSE ATENDIDOS NA
CLINICA DE BOVINOS DE GARANHUNS — UFRPE

Iraci Cordeiro de Oliveira Neta?, Luiz Carlos Fontes Baptista Filho?, Nivan Anténio
Alves da Silva?, José Augusto Bastos Afonso?, Rodolfo José Cavalcanti Souto?, Luiz
Teles Coutinho?, Nivaldo De Azevedo Costa?, Jobson Filipe de Paula Cajueiro?.

L Universidade Federal Rural de Pernambuco, Campus Garanhuns, Pernambuco, Brasil.

2 Universidade Federal do Agreste de Pernambuco, Campus Garanhuns, Pernambuco, Brasil.

As afeccdes respiratorias representam uma das principais causas de morbidade,
mortalidade e perda econbmica para pecuaria bovina. A incidéncia de
pneumonia granulomatosa (nodular) na clinica médica de ruminantes é
preocupante, uma vez que a principal delas € a tuberculose bovina que
representa um risco a saude publica por ser transmissivel ao homem e a outros
animais - zoonose. A tuberculose bovina € uma doenca de notificacdo
compulsoria e é imprescindivel, o reconhecimento das lesbes causadas pela
infeccdo por Mycobacterium bovis e detecgédo dos infectados no plantel. Neste
contexto, o exame ultrassonografico surge como uma ferramenta auxiliar no
diagndstico da tuberculose, por permitir visualizacdo de lesdes, ainda que sutis,
detectar animais subclinicos e anérgicos, além de quantificar o
comprometimento pulmonar em casos mais graves. Portanto, objetivou-se
contextualizar a aplicacdo do exame ultrassonografico transtoracico, na rotina da

clinica de ruminantes, como auxilio diagndstico da pneumonia granulomatosa e
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caracterizar 0s aspectos ultrassonograficos das lesdes observadas em sete
bovinos atendidos na Clinica de Bovinos de Garanhuns - UFRPE, no periodo de
janeiro a dezembro de 2019. Neste periodo foram realizados 132 exames
ultrassonograficos de térax. Destes, sete bovinos tiveram imagens sugestivas de
pneumonia tuberculosa, o que representa 5,3% de todos os casos. As lesbes
visualizadas tinham aspecto nodular/piogranulomatoso, de distribuicdo difusa
nos lobos pulmonares, sendo a maior ocorréncia em 8° e 7° espacos intercostais
(EIC), regido cranioventral, em ambos antimeros, sendo também observadas em
outros 6rgados, como: baco (5/7), figado (4/7), linfonodos mesentéricos (4/7),
parede ruminal/reticular (3/7 [cada]) e Ubere/Utero (1/7[cada]). Os nddulos
apresentavam ecotextura heterogénea, hiperecogénicos, com halos
hipoecoicos, medindo 1.97 cm (média), causando artefatos do tipo tail comet,
pulm&o com irregularidades pleurais, efusdo pleural, padrédo exacerbado de
reverberacdes, expandindo o campo pulmonar caudo-ventralmente e com areas
de consolidacédo (4/7). As imagens sugeriram principalmente tuberculose miliar
(5/7), sendo o sistema digestorio sitio primario em um animal (1/7). A
ultrassonografia toracica pode auxiliar na diferenciacéo da tuberculose de outras
pneumonias e/ou afec¢des, possibilitando a indicagéo clinica de isolamento dos
animais suspeitos, tuberculinizacdo, realizacdo de bidpsias e decisdo da
viabilidade de tratamento ou condenac¢do do animal no plantel, reduzindo as

perdas econdmicas do produtor.

Palavras-chave: Afeccbes respiratorias, Bovinos, Diagnéstico por imagem,

Granulomas, Pneumonia
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ECOGRAPHIC ASPECTS OF GRANULOMATOUS LESIONS IN
SEVEN CATTLE WITH TUBERCULOSIS ATTENDED AT
GARANHUNS BOVINE CLINIC — UFRPE

Respiratory diseases represent one of the main causes of morbidity, mortality
and economic losses for livestock. The incidence of granulomatous pneumonia
(nodular) in the ruminant medical clinic is worrying, since the main one is bovine
tuberculosis, which represents a risk to public health because it is transmissible
to humans and other animals - zoonosis. Bovine tuberculosis is a notifiable
disease and it is essential to recognize the lesions caused by Mycobacterium
bovis infection and detect those infected in the herd. In this context, the
ultrasound examination appears as an auxiliary tool in the diagnosis of
tuberculosis, as it allows the visualization of lesions, albeit subtle, detecting
subclinical and anergic animals, in addition to quantifying the pulmonary
involvement in more severe cases. Therefore, the objective was to contextualize
the application of the transthoracic ultrasound examination, in the routine of the
ruminant clinic, as a diagnostic aid for granulomatous (nodular) pneumonia and
to characterize the ultrasound aspects of the lesions observed in seven cattle
treated at the Clinica de Bovinos de Garanhuns - UFRPE, from January to
December 2019. During this period, 132 chest ultrasound examinations were
performed. Of these, seven cattle had images suggestive of tuberculous
pneumonia, representing 5.3% of all cases. The lesions visualized had a

nodular/pyogranulomatous aspect, with a diffuse distribution in the lung lobes,
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with the highest occurrence in the 8th and 7th intercostal spaces (ICE),
cranioventral region, in both antimeres, being also observed in other organs, such
as: spleen (5/ 7), liver (4/7), mesenteric lymph nodes (4/7), rumen/reticular wall
(3/7 [each]) and udder/uterus (1/7 [each]). The nodules had a heterogeneous,
hyperechoic echotexture, with hypoechoic halos, measuring 1.97 cm (mean),
causing tail comet-like artifacts, lung with pleural irregularities, pleural effusion,
exacerbated pattern of reverberations, expanding the lung field caudoventrally
and with areas of consolidation (4/7). The images mainly suggested miliary
tuberculosis (5/7), with the digestive system being the primary site in one animal
(1/7). Thoracic ultrasound can help to differentiate tuberculosis from other
pneumonias and/or conditions, allowing the clinical indication of isolation of
suspected animals, tuberculinization, performing biopsies and deciding on the
feasibility of treatment or condemnation of the animal in the herd, reducing the

economic losses of the animal. producer.

Keywords: Respiratory disorders, Cattle, Diagnostic imaging, Granulomas,

Pneumonia
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ANALISE DE CONCORDANCIA ENTRE METODOS PARA
DIAGNOSTICO DE DOENCA RESPIRATORIA EM 190
BEZERRAS DA RACA HOLANDESA UM ESTUDO
TRANSVERSAL

Gabriel Vieira Soares?, Henrique Passos Pecanha Vieiral, Isabela Bernardes Moreirat,
Giulia Said Oliveirat, Gabriela Antevelit, Rayssa Emanuelle dos Reis Carvalho?,

Barbara de Andrade Alvest, Antonio Ultimo de Carvalho?.

1 Universidade Federal de Minas Gerais, Campus Pampulha, Belo Horizonte, Minas Gerais,

Brasil.

Entre as principais causas de mortalidade em bezerras o complexo doenca
respiratéria bovina (DRB) tem como desafio o diagndstico tardio e equivocado
que é feito a campo. O estudo foi realizado com 190 bezerras da raca Holandesa
com idade entre 7 a 180 dias de uma fazenda de producao leiteira comercial no
Estado de Minas Gerais. Todos os animais foram submetidos a avaliagéo Unica:
Ultrassonografia Toracica (UST), Escore de Wisconsin (WI), Escore da California
(CA) e Auscultagdo Pulmonar (AP) por avaliador unico. Realizou-se anélise de
concordancia entre métodos através do indice Kappa. A UST teve concordancia
razoavel com os escores de WI (k = 0,302) e da CA (k = 0,274) e moderada com
a AP (k = 0,405). Houve concordancia moderada entre os escores clinicos
respiratorios de WI e da CA (k = 0,485). Houve concordancia minima (k=0,188)

e moderada (k=0,316) entre a AP e os escores da CA e de WI respectivamente.
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A UST permite a identificacdo e mensuracao de &reas de consolidacdo pulmonar
que podem se enquadrar em casos iniciais, subclinicos além de lesdes
cronificadas. A correlacdo moderada entre a AP e a UST demonstra o nivel de
correlagcdo entre a técnica semiolégica e a UST na constatacdo de areas
acometidas devido ao fato de ambas avaliarem focos de pneumonia. A auséncia
de correlagdes mais significativas entre os escores clinicos e a UST sugere que
0s métodos podem estar identificando alteracdes diferentes dado que os scores
clinicos além de possuir parametros relacionados a pneumonia avaliam
possiveis alteracdes no trato respiratorio superior. Lesdes cronificadas podem
também ndo aparecer nos scores clinicos, mas se apresentam no ultrassom,
dentro de um estudo transversal ndo € possivel qualificar as lesbes. Tradando-
se de propostas similares, esperava-se concordancia elevada entre os escores
clinicos de WI e CA porém a diferenca na graduacéo dos parametros dos scores
podem ter interferido nesta relacdo. Os métodos possuem abrangéncias
diferentes e se correlacionam com intensidades diferentes. A ultrassonografia
pulmonar é importante para diagndstico de pneumonias, porém deve estar
associada ao uso de escores clinicos para avaliagdo completa do trato

respiratorio dos bezerros.

Palavras-chave: Ultrassonografia, pneumonia, ausculta, escores
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ANALYSIS OF AGREEMENT BETWEEN METHODS FOR
RESPIRATORY DISEASE DIAGNOSIS IN 190 HOLSTEIN
HEIFERS A CROSS-SECTIONAL STUDY

Among the main causes of mortality in calves, the bovine respiratory disease
complex (RBD) has the challenge of late and mistaken diagnosis done in the field.
The study was conducted with 190 Holstein heifers aged between 7 and 180 days
from a commercial dairy farm in the State of Minas Gerais. All animals underwent
a single evaluation: Thoracic Ultrasonography (UST), Wisconsin Score (WI),
California Score (CA) and Pulmonary Auscultation (AP) by a single evaluator.
Analysis of agreement between methods was performed using the Kappa index.
UST had reasonable agreement with the scores of WI (k = 0.302) and AC (k =
0.274) and moderate agreement with AP (k = 0.405). There was moderate
agreement between WI and AC respiratory clinical scores (k = 0.485). There was
minimal (k=0.188) and moderate (k=0.316) agreement between AP and AC and
WI scores, respectively. The UST allows the identification and measurement of
areas of pulmonary consolidation that can be classified in initial and subclinical
cases, in addition to chronic lesions. The moderate correlation between AP and
UST demonstrates the level of correlation between the semiological technique
and UST in finding affected areas due to the fact that both assess foci of
pneumonia. The absence of more significant correlations between the clinical
scores and the UST suggests that the methods may be identifying different
alterations, given that the clinical scores, in addition to having parameters related

to pneumonia, evaluate possible alterations in the upper respiratory tract. Chronic
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lesions may also not appear on clinical scores, but they could appear on
ultrasound, within a cross-sectional study it is not possible to qualify the lesions.
With similar proposals, a high agreement was expected between the clinical
scores of WI and CA, but the difference in the grading of the score parameters
may have interfered in this relationship. The methods have different scopes and
correlate with different intensities. Pulmonary ultrasound is important for
diagnosing pneumonia, but it should be associated with the use of clinical scores

for a complete assessment of the respiratory tract of calves.

Key words: Ultrasonography, pneumonia, auscultation, scores
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AVALIACAO DA EFICIENCIA NO DIAGNOSTICO DE
ENFERMIDADES RESPIRATORIAS — DADOS PRELIMINARES

Sara Dacheri Kielbowicz?, Dhionatan Gregol Sirtoli2, Marta Lisandra do Rego Leal3,
Davi Dayan Assenheimer?, Maria Victoria Zangrande?, Daniela Carolini Savi?, Tatiana

Championt, Maiara Garcia Blagitz?.

1 Universidade Federal da Fronteira Sul, Campus Realeza, Realeza, Parana, Brasil.
2 Unido de Ensino do Sudoeste do Parana, Campus Dois Vizinhos, Dois Vizinhos, Parana,
Brasil.

3 Universidade Federal de Santa Maria, Santa Maria, Rio Grande do Sul, Brasil.

O Brasil possui 218,2 milhdes de cabecas bovinas e chegou a produzir 35,4
bilndes de litros de leite em 2020. Para o sistema se manter economicamente
viavel é importante ser mantido o alto desempenho produtivo. Neste contexto, a
sanidade das futuras produtoras é fundamental na fase inicial pré-pubere.
Estima-se que 75% das bezerras venham a 6bito no primeiro ano de vida e uma
das causas sao as doencas respiratorias. Diante disto, o objetivo deste estudo
foi avaliar qual a forma de diagnosticar enfermidades respiratorias é mais
precisa. Este estudo foi realizado no més de setembro de 2022 em uma
propriedade leiteira localizada no municipio Salto do Lontra no Estado do
Parana. Foram utilizadas 25 fémeas de trés a cinco meses de idade, da raca
holandesa, com historico de doenca respiratoria e mantidas em bezerreiros
coletivos. Estas foram avaliadas pela auscultacdo pulmonar e os animais que

apresentaram alteragbes, foram descritos como positivos para doenca
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respiratéria. Estes animais também foram avaliados pelo escore respiratorio de
Wisconsin (foram atribuidos escores de zero a trés baseados na interpretacao
dos sinais clinicos: 0 normal, 1 leve, 2 moderado e 3 grave). Quando o bovino
atingiu uma pontuacao igual ou superior a cinco é considerado positivo. Por fim,
a avaliacdo ultrassonografica pulmonar (padréo ouro) foi realizada com sonda
micro convexa de 6.5 MHz (10 pontos tricotomizados por lado da regido
pulmonar). As alteracdes observadas foram: auséncia de linhas A, presenca de
linhas B, consolidacdo pulmonar, presenca de liquido pulmonar e alteracdo no
padrdo de ecogenicidade (as bezerras com todos os critérios presentes sao
positivas). Os resultados obtidos foram avaliados pelo Teste de Fisher (p<0,05)
pelo software estatistico Graphpad Prism 9.0. Como resultado, a
ultrassonografia pulmonar (grupo controle) quando comparado com a
auscultacdo nao apresentou associagao (p=0,0639) demostrando sua baixa
eficiéncia. O escore respiratério Wisconsin, comparado com o0 exame
ultrassonografico, apresentou associacdo (p=0,0365). Pode-se concluir que o
escore respiratorio demonstrou ser efetivo para o diagndstico precoce
principalmente na auséncia de equipamento ultrassonografico. JA o método de
auscultacdo se demonstrou um meétodo ultrapassado quando trata-se de

diagndstico precoce de doencas respiratdrias a campo.

Palavras-chave: Bovinos. Doencas respiratorias. Precocidade. Ultrassom
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EVALUATION OF EFFICIENCY IN THE DIAGNOSIS OF
RESPIRATORY DISEASES - PRELIMINARY DATA

Brazil has 218.2 million head of cattle and came to produce 35.4 billion liters of
milk in 2020. For the system to remain economically viable it is important to
maintain high productive performance. In this context, the health of future
producers is fundamental in the initial pre-pubertal phase. It is estimated that 75%
of the calves die in the first year of life and one of the causes are respiratory
diseases. Therefore, the objective of this study was to evaluate which is the most
accurate way to diagnose respiratory diseases. This study was conducted in
September, 2022, in a dairy farm located in the city of Salto do Lontra, Parana
State. Were used 25 Holstein females, three to five month old, with a history of
respiratory disease and kept in collective calf houses. They were evaluated by
lung auscultation and the animals that presented alterations were described as
positive for respiratory disease. These animals were also evaluated by the
Wisconsin Respiratory Score (scores from zero to three were assigned based on
the interpretation of clinical signs: 0 normal, 1 mild, 2 moderate and 3 severe).
When the bovine reached a score of five or more it is considered positive. Finally,
the pulmonary ultrasonographic evaluation (gold standard) was performed with a
6.5 MHz micro convex probe (10 trichotomized points per side of the lung region).
The changes observed were: absence of A lines, presence of B lines, lung
consolidation, presence of pulmonary fluid and altered echogenicity pattern

(calves with all criteria present are positive). The results obtained were evaluated
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by Fisher's Test (p<0.05) using Graphpad Prism 9.0 statistical software. As a
result, lung ultrasonography (control group) when compared to auscultation
showed no association (p=0.0639) demonstrating its low efficiency. The
Wisconsin Respiratory Score, compared to the ultrasonography, presented an
association (p=0.0365). It can be concluded that the respiratory score proved to
be effective for early diagnosis, especially in the absence of ultrasonography
equipment. The auscultation method, on the other hand, has proven to be an
outdated method when it comes to early diagnosis of respiratory diseases in the
field.

Keywords: Cattle. Precocity. Respiratory diseases. Ultrasound
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AVALIACAO DA RESPOSTA SOROLOGICA INDUZIDA POR
VACINAS REPRODUTIVAS VIVAS MODIFICADAS CONTRA O
HERPESVIRUS BOVINO TIPO 1 (BOHV-1) EM NOVILHAS
GIROLANDO

Luana Camargo?, Gustavo Feliciano Resende da Silva?, Eduardo Furtado Flores3,
Andres Wigdorovitz*, Tanaane lenk®, Fabiano Koerich Vieira®, Leonardo Moreira®,

Viviani Gomest.

L Universidade de Sdo Paulo, Faculdade de Medicina Veterinaria e Zootecnia, Sao Paulo,
Brasil.
2 Universidade Federal de Goias, Goiania, Goias, Brasil.
3 Universidade Federal de Santa Maria, Santa Maria, Rio Grande do Sul, Brasil.
4 Instituto Nacional de Tecnologia Agropecuaria, Buenos Aires, Argentina.

5 Frisia Cooperativa Agroindustrial, Parand, Brasil.

Esta pesquisa avaliou a eficacia de vacinas vivas modificadas contra o BoHV-1.
Novilhas Girolando (n=29), entre 6 e 10 meses de idade, com titulos de
anticorpos basais contra BoHV-1 (Cooper) < 4,0. As novilhas foram divididas em
4 grupos, de acordo com a formulacdo: Vacina A (n=9), polivalente contendo
BoHV-1 vivo modificado (cepa Passagem C-13), dose Unica; Vacina B (n=7),

polivalente, contendo BoHV-1 modificado ao vivo e termossensivel, diluida em
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adjuvante tipo ISCOM, 2 doses; Vacina C (n=7), monovalente, contendo BoHV-
1 vivo com dupla delecéo dos genes gE- e tk- tipo 1, cepa CEDDEL, dose Unica;
Grupo controle D (n=6). Amostras de sangue foram coletadas na primovacinacéo
(D0), e aos 30 e 60 dias apos a 12 dose. Anticorpos especificos (ACs) foram
medidos por neutralizagdo de virus e ELISA sanduiche. Os dados foram
parametrizados e analisados pelo PROC-MIXED e as variaveis qualitativas pelo
qui-quadrado. A vacina B foi a que induziu os maiores titulos de ACs
neutralizantes no D60 (210,28 + 57,09), seguida pelas vacinas A (74,66 + 14,11)
e C (36,57 + 7,58), respectivamente. Titulos de protecao (= 32) foram detectados
em 100% (9/9), 100% (7/7) e 57,2% (4/7) das novilhas A, B e C, respectivamente.
No ELISA, a vacina B induziu maiores titulos de ACs totais (2011,43 + 354,10),
e as vacinas A (1440,00 + 357,77) e C (1188,57 = 354,10) apresentaram
resultados semelhantes. Todos 0s animais vacinados soroconverteram e
apresentaram um aumento de 4x em relacéo aos titulos basais. De acordo com
os resultados, desde que seguidas as recomendacdes dos fabricantes, em geral,
a imunogenicidade do BoHV-1 na maioria das vacinas vivas e modificadas contra

o0 BoHV-1 foi consistente.

Palavras-chave: vacinacao; gado leiteiro; imunogenicidade; anticorpos
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EVALUATION OF THE SEROLOGICAL RESPONSE INDUCED
BY MODIFIED LIVE REPRODUCTIVE VACCINES AGAINST
BOVINE HERPESVIRUS TYPE 1 (BOHV-1) IN GIROLANDO

HEIFERS

This research evaluated the efficacy of modified live vaccines against BoHV-1.
Girolando heifers (n=29), between 6 and 10 months of age, with baseline
antibody titers against BoHV-1 (Cooper) < 4.0. Heifers were divided into 4 groups,
according to the formulation: Vaccine A (n=9), polyvalent containing live-modified
BoHV-1 (Passage C-13 strain), single dose; Vaccine B (n=7), polyvalent,
containing live-modified and thermosensitive BoHV-1, diluted in ISCOM-type
adjuvant, 2 doses; Vaccine C (n=7), monovalent, containing live BoHV-1 with
double deletion of the gE- and tk- type 1 genes, CEDDEL strain, single dose;
Control group D (n=6). Blood samples were collected at primary vaccination (D0),
and at 30 and 60 days after the 1lst dose. Specific antibodies (ACs) were
measured by virus neutralization and sandwich ELISA. Data were parameterized
and analyzed by PROC-MIXED, and qualitative variables by chi-square. Vaccine
B was the one that induced the highest titers of neutralizing ACs on D60 (210.28
+ 57.09), followed by vaccines A (74.66 + 14.11) and C (36.57 + 7.58),
respectively. Protective titers (= 32) were detected in 100% (9/9), 100% (7/7), and
57.2% (4/7) of heifers A, B, and C, respectively. In the ELISA, vaccine B induced
higher titers of total ACs (2011.43 + 354.10), and vaccines A (1440.00 + 357.77)
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and C (1188.57 = 354.10) showed similar results. All vaccinated animals
seroconverted and showed a 4x increase in relation to baseline titers. According
to the results, as long as the manufacturers' recommendations were followed, in
general, the immunogenicity of BoHV-1 in most live and modified vaccines

against BoHV-1 was consistent.

Keywords: vaccination; dairy cattle; immunogenicity; antibodies
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AVALIACAO DE UMA VACINA DIRECIONADA A SUBUNIDADE
CONTRA BVDV EM BOVINOS DE CORTE

Demian Bellido!?, Emanuel Gumina?, Gonzalo Rodriguez Senes?, Franco Chiariotti?,
Maximiliano Audrito®, Pedro Sueldo?, Gustavo Sueldo®, Andrés Wigdorovitz'#

1 Bioinnovo SA; 2 Vetanco SA; 2 Agro Sin Fronteras; 4 Incuinta, IVIT INTA

A doenca respiratéria bovina (BRD) € um grave problema sanitario e econémico
na industria da carne bovina, muitas vezes associada ao transporte e causada
por diferentes patdgenos. Neste estudo, avaliamos o efeito de uma nova vacina
direcionada a subunidades contra o Virus da Diarreia Viral Bovina (BVDV) em
bovinos confinados, um dos principais agentes virais da BRD. O desempenho da
nova vacina foi avaliado em um total de 2.992 animais (grupo controle, N=1.491
e grupo de tratamento, N=1.501). Os animais de ambos 0s grupos receberam o
plano sanitario de rotina: duas doses das vacinas clostridial, respiratoria e
antirrabica. Os animais do grupo de tratamento também receberam duas doses
de uma vacina de subunidade direcionada contra BVDV (Vedevax Block®). A
circulacao viral (P80 Elisa) e a resposta imune (E2 Elisa) foram avaliadas, bem
como casos de BRD. O grupo Controle teve um numero maior de animais
positivos para anticorpos anti-P80 e significativamente menos animais positivos

para anticorpos anti-E2 em comparagdo com o grupo Tratamento (69% vs 61%
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e 71% vs 99%, respectivamente, p=0,003), consistente com a circulacao viral
natural dentro deste grupo. O grupo Controle também teve significativamente
mais animais tratados para casos de BRD em comparacédo ao grupo Tratamento
(5,9% vs 3,7%, p=0,02). Esses resultados sao consistentes com uma resposta
robusta de anticorpos induzida por vacina e uma redugéo da circulagédo de BVDV
dentro desse grupo, levando a um ndmero menor de animais que precisam ser

tratados para BRD.

Palavras-chave: Bovinos de corte, BVD, vacinacéo
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EVALUATION OF A SUBUNIT TARGETED VACCINE AGAINST
BVDV IN FEEDLOT CATTLE

Bovine respiratory disease (BRD) is a serious health and economic problem in
the beef industry, which is often associated with transportation and caused by
different pathogens. In this study we evaluated the effect of a novel subunit
targeted vaccine against Bovine Viral Diarrhea Virus (BVDV) on feedlot cattle, a
major viral agent of BRD. The performance of the novel vaccine was evaluated
in a total of 2992 animals (Control group, N=1491 and Treatment group, N=1501).
Animals of both groups received the routine sanitary plan: two doses of clostridial,
respiratory and rabies vaccines. Animals within the treatment group also received
two doses of a targeted subunit vaccine against BVDV (Vedevax Block®). Viral
circulation (P80 Elisa) and immune response (E2 Elisa) were evaluated as well
as BRD cases. The Control group had a greater number of animals positive for
anti-P80 antibodies and significant fewer animals positive for anti-E2 antibodies
compared to the Treatment group (69% vs 61% and 71% vs 99%, respectively,
p=0,003), consistent with natural viral circulation within this group. The Control
group had also significant more animals treated for BRD cases compared to the
Treatment group (5,9% vs 3,7%, p=0,02). These results are consistent with a
robust vaccine-induced antibody response and a reduction of the BVDV
circulation within this group leading to a fewer number of animals needing to be
treated for BRD.

Keywords: Feedlot cattle, BVDV, Vaccination
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AVALIACAO DO POTENCIAL PROTETIVO DAS VACINAS
CONTRA O HERPESVIRUS BOVINO TIPO 1 (BoHV-1) EM
MODELO GUINEA PIG

Yasmin Vieira Franklin !, Luana Camargo?, Janaina Santos Ferreira!, Eduardo Flores
2 Viviana Parrefio®, Fabiano Koerich Vieira*, Tanaane lenk?*; Viviani Gomes?

Universidade de Séo Paulo?, Universidade Federal de Santa Maria 2, Instituto Nacional de

Tecnologia Agropecuaria, Argentina 3, Frisia Cooperativa Agroindustrial*

Herpesvirus Bovino tipo 1 (BoHV-1) causa significativas perdas econdmicas nos
rebanhos mundiais, por ser um virus associado ao Complexo Respiratorio
Bovino e doencas reprodutivas. O objetivo do trabalho foi verificar o perfil
imunogénico de sete vacinas contendo o BoHV-1, por meio da mensuracéo dos
titulos de anticorpos especificos utilizando a virusneutralizacdo e ELISA. O
projeto foi aprovado pela CEUA/FMVZ- USP, protocolada sob o n® 7782291020.
Foram utilizadas 56 cobaias (Guinea pig) da raca Hartley, 30 dias de idade,
distribuidas em grupos A-G, além do controle ndo vacinado. As cepas de BoHV-
1 e adjuvantes dos produtos foram: vacina A (n= 6) polivalente, BoHV inativado
em hidréxido de aluminio (Selenato de sédio e timerosal); vacina B (n=6)
polivalente, BoHV-1 vivo com dupla delecdo nos genes gE-tK- Tipo 1, cepa
(CEDDEL); vacina C (n=7) polivalente, BoHV-1 inativado em hidroxido de
aluminio; vacina D (n=6) polivalente, cepas alteradas termossensiveis BoHV-1

em Immunostimulation Complexes (ISCOMs). Vacina E (n=6), polivalente,
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BoHV-1 e 5 inativados em hidréxido de aluminio a 10% e 10 mg/dose de selénio;
vacina F (n=6) polivalente; BoHV-1 inativado (Los Angeles); vacina G (n=6)
polivalente, BoHV-1 e 5 inativados em Pilatus GHA500 aquoso; e grupo controle
(n=7). As cobaias receberam duas doses das vacinas (intervalo de 21 dias), por
via subcutanea, sendo o volume 1/5 da dose indicada para bovinos. A coleta foi
feita no momento da primovacinagéo e apos 10 dias da revacinacao. Os titulos
de Acs foram determinados por virusneutralizacdo e ELISA. Os dados foram
parametrizados e os efeitos do grupo, tempo e interacdo grupo*tempo foi
realizada pelo PROC-MIXED (Statistical Analyses System versédo 9.4). Foi
detectado efeito do grupo (P< 0,0001), tempo (P=0,0017) e interacéo
grupo*tempo (P< 0,0001). Todas as cobaias apresentaram titulos de anticorpos
neutralizantes < 4,0 na primovacinacdo. Os maiores titulos de anticorpos
neutralizantes apos as vacinagbes foram observados nas cobaias vacinadas
com as formulacdes B e D. Os titulos de anticorpos totais mensurados pelo
ELISA também foram maiores nos animais vacinados com as formulacfes B e
D, seguidas da vacina C. As vacinas que possuiam BoHV-1 vivos e modificados

na sua formulacéo apresentaram melhor resposta soroldgica.

Palavras chaves: Anticorpos, virusneutralizagdo, ELISA
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EVALUATION OF THE PROTECTIVE POTENTIAL OF VACCINES
AGAINST BOVINE HERPES VIRUS TYPE 1 (BoHV-1) IN A
GUINEA PIG MODEL

Bovine Herpes Virus type 1 (BoHV-1) causes significant economic losses in
herds worldwide, as it is a virus associated with the Bovine Respiratory Complex
and reproductive diseases. The objective of this work was to verify the
immunogenic profile of seven vaccines containing BoHV-1, by measuring the
titers of specific antibodies using virus neutralization and ELISA. The project was
approved by CEUA/FMVZ-USP, registered under n° 7782291020. Fifty-six
guinea pigs of the Hartley breed, 30 days old, were distributed in groups A-G, in
addition to the non-vaccinated control. The BoHV-1 strains and product adjuvants
were: vaccine A (n=6) polyvalent, inactivated BoHV, diluited in aluminum
hydroxide (Sodium selenate and thimerosal), vaccine B (n=6) polyvalent, live
BoHV-1 with double deletion in gE-tK-Type 1 genes, strain (CEDDEL); vaccine
C (n=7) polyvalent, inactivated BoHV-1 in aluminum hydroxide; vaccine D (n=6)
polyvalent, altered thermosensitive strains BoHV-1 in Immunostimulation
Complexes (ISCOMs). Vaccine E (n=6), polyvalent, BoHV-1 and 5 inactivated in
aluminum hydroxide at 10% and 10 mg/dose of selenium; F vaccine (n=6)
polyvalent, inactivated BoHV-1 (Los Angeles); vaccine G (n=6) polyvalent, BoHV-
1 and 5 inactivated in aqueous Pilatus GHA500; and control group (n=7). The
guinea pigs received two doses of vaccines (21-day interval), subcutaneously,
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the volume being 1/5 of the dose indicated for cattle. Collection was performed
on the primovacination and 10 days after revaccination. Abs titers were
determined by virus neutralization and ELISA. The data were parameterized and
the effects of group, time and group*time interactions were performed by PROC-
MIXED (Statistical Analyses System versao 9.4).It was detected effect of group
(P< 0.0001), time (P=0.0017) and interaction group*time (P< 0.0001). All Foi
detectado efeito do grupo (P< 0,0001), tempo (P=0,0017) e interacdo
grupo*tempo (P< 0,0001). Todas as cobaias apresentaram titulos de anticorpos
neutralizantes < 4,0 no inicio do estudo (dia 1). Os maiores titulos de anticorpos
neutralizantes ao final da pesquisa (dia 31) foram observados nas cobaias
vacinadas com as formulagcbes B and D. Os titulos de anticorpos totais
mensurados pelo ELISA também foram maiores nos animais vacinados com as
formulagbes B e D, seguidas da vacina C. Guinea pig presented neutralizing
antibodies titers less than 4.0 on primovaccionation time. Highest titers of
neutralizing antibodies after booster was observed in animals vaccinated with
formulation B and D. The total antibodies measured by ELISA also was higher in
animals vaccinated with formulations B and D, followed by vaccine C. Vaccines
composed of live-modified BoHV-1 in their formulation showed greater

serological response.

Keyword: Antibody, virusneutralization, ELISA
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CARACTERISTICAS DO APARELHO RESPIRATORIO EM
BEZERROS DURANTE QUADRO PNEUMONICO DE
MANHEMIOSE POR BRONCOSCOPIA

José Augusto Ferronatto?, Raysa Brenda Marques Maial, Mariluce Cardoso Oliveira?,
Camila Freitas Batistal, Alice Maria Melville Paiva Della Libera?.

1 Universidade de Sao Paulo, Faculdade de Medicina Veterinaria e Zootecnia, Sao Paulo,

Brasil.

A Mannheimia haemolytica esta relacionada ao Complexo Doenca Respiratéria
dos Bovinos, a qual se atribui evolugéo para uma forma grave de pneumonia
fibrinonecrética. Atualmente na literatura, existem poucas evidéncias cientificas
a respeito de avaliacbes do quadro evolutivo de mannheimiose. Assim,
objetivou-se avaliar as alteraces no aparelho respiratério de bezerros no
processo de evolucao da doenca. Para tal, foram utilizados 12 bezerros machos,
higidos, que foram infectados com M. haemolytica, com dose de 5 mL contendo
1x10° unidades formadoras de col6nias (UFC), infundida na luz da traqueia. Os
animais foram distribuidos aleatoriamente, em dois grupos, seis cada: Grupo 1
(G1): tratamento com norfloxacina e flunixina meglumina; Grupo 2 (G2):
tratamento com norfloxacina. O lavado bronco alveolar (LBA) foi realizado por
endoscopia em quatro momentos: Momento 1 (M1): dois dias pré-infeccao;
Momento 2 (M2): pos-infeccdo e aparecimento dos sintomas; Momento 3 (M3):
um dia pés-tratamento; Momento 4 (M4): sete dias pés-tratamento. Os animais
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foram avaliados por broncoscopia e isolamento do agente. Utilizou-se o animal
sadio anteriormente as manifestagcfes clinicas da mannheimiose como controle
de si mesmo. Na avaliacdo dos resultados foi possivel inferir que no exame de
broncoscopia, havia caracteristicas normais no aparelho respiratério no M1. Ja
em M2 identificou-se alteracdes caracteristicas de quadro pneumdnico, no qual
os bezerros, apresentaram grande quantidade de secrecao fibrinonecrética, de
coloracdo que alternou do amarelo até o esverdeado, e com vasos ingurgitados
e bem evidentes. Em M3, essas alteracdes amenizaram e duas semanas apos,
0s animais voltaram a sua condicao inicial. Ainda, foi encontrada M. haemolytica
em 100 % das amostras de swab nasal no M2. Somado a isso, a norfloxacina se
mostrou eficaz ao tratamento como observado na regressdo do quadro
pneumdonico apds o tratamento e auséncia de re-isolamento de M. haemolytica
na cultura bacteriolégica, no M3 e M4. Desta forma, conclui-se que a
mannheimiose possui rapida evolucdo, chegando a ocasionar pneumonia
fibrinonecrética . Contudo, o tratamento com norfloxacina se mostrou eficaz no

controle da infeccdo e manutencao do status de saude dos animais.

Palavras-chave: Afeccdes respiratorias, Bovinocultura leiteira, Broncoscopia,

Pneumonia fibrinonecroética
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CHARACTERISTICS OF THE RESPIRATORY SYSTEM IN
CALVES DURING PNEUMONIC MANHEMIOSIS BY
BRONCHOSCOPY

Mannheimia haemolytica is related to the Bovine Respiratory Disease Complex,
which evolves into a severe form of fibrinonecrotic pneumonia. Currently in the
literature, there is little scientific evidence regarding evaluations of the
evolutionary picture of mannheimiosis. Thus, the objective was to evaluate the
changes in the respiratory system of calves in the process of disease evolution.
For this, 12 healthy male calves were used, which were infected with M.
haemolytica, with a dose of 5 mL containing 1x10° colony forming units (CFU),
infused in the tracheal lumen. The animals were randomly divided into two
groups, six each: Group 1 (G1): treatment with norfloxacin and flunixin
meglumine; Group 2 (G2): treatment with norfloxacin. Bronchoalveolar lavage
(BAL) was performed by endoscopy at four moments: Moment 1 (M1): two days
pre-infection; Moment 2 (M2): post-infection and onset of symptoms; Moment 3
(M3): one day post-treatment; Moment 4 (M4): seven days post-treatment. The
animals were evaluated by bronchoscopy and agent isolation. The healthy animal
before the clinical manifestations of mannheimiosis was used as self-control. In
the evaluation of the results, it was possible to infer that in the bronchoscopy
exam, there were normal characteristics in the respiratory system in M1. In M2,
alterations characteristic of the pneumonic condition were identified, in which the
calves presented a large amount of fibrinonecrotic secretion, with a color that

varied from yellow to greenish, and with engorged and very evident vessels. In
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M3, these changes eased and two weeks later, the animals returned to their initial
condition. Furthermore, M. haemolytica was found in 100% of nasal swab
samples in M2. In addition, norfloxacin proved to be effective in the treatment, as
observed in the regression of the pneumonic condition after treatment and the
absence of re-isolation of M. haemolytica in the bacteriological culture, in M3 and
M4. Thus, it is concluded that mannheimiosis has a rapid evolution, reaching the
point of causing fibrinonecrotic pneumonia. However, treatment with norfloxacin
was effective in controlling the infection and maintaining the health status of the

animals.

Keywords: Respiratory disorders, Dairy cattle, Bronchoscopy, Fibrinonecrotic

Pneumonia
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CARCINOMA PULMONAR ADENOESCAMOSO EM BOVINO -
RELATO DE CASO

Julia Marina Zanotellit, Felipe da Silva Vieiral, Ana Flavia Mendes?, Alice Maria Melville
Paiva Della Libera?, Claudia Momo?, Stefano Carlo Filippo Hagen?, Fabio Celidonio

Poglianit, Maria Claudia Araripe Sucupirat.

1 Universidade de Sao Paulo, Clinica Médica, Sao Paulo, Brasil.

Carcinoma adenoescamoso € uma neoplasia maligna, composta por um
componente glandular e um componente de células espinhosas. E raro na
medicina veterinaria e principalmente na clinica de bovinos, sem etiologia pré-
estabelecida. O presente trabalho busca relatar um caso de carcinoma pulmonar
adenoescamoso em um bovino. Foi atendida na Clinica de Bovinos e Pequenos
Ruminantes da Universidade de S&o Paulo, uma fémea, bovina, SRD, 7 anos de
idade, oriunda de propriedade com criacao extensiva, em Micaratu-SP. Possuia
histérico de emagrecimento progressivo ha aproximadamente dois meses, com
tosse esporadica. Na admissdo, apresentava apatia, escore de condi¢ao
corporal 1,5, desidratacdo (6%), aumento de linfonodos cervicais superficiais e
mandibulares, secrecdo nasal serosa bilateral, sensibilidade a percussao
pulmonar, crepitagdo pulmonar grossa bilateral, mais intensa no lado direito, e
atonia ruminal. Os exames complementares indicaram discreta leucopenia

(4.000/uL) e hipoalbuminemia (1,96mg/dL). Na ultrassonografia pulmonar,
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evidenciaram-se areas circulares anecoicas (~1,5cm) sugestivas de nédulos em
pulmao e pleura visceral. Na endoscopia traqueobrdnquica notou-se coagulo em
seio nasal. Por meio da clinica apresentada e achados ultrossonograficos
elencou-se a tuberculose como diagnéstico presuntivo e amostra de lavado
traqueal foi coletada para cultura, identificando-se micobacterias néo
tuberculosas. Iniciou-se tratamento com enrofloxacina, meloxicam, bromexina e
dipirona. ApGs tratamento prolongado, apresentando melhora pouco expressiva
e sem evolucdo positiva, decidiu-se pela eutanasia. Durante a necropsia,
realizada pelo Servico de Patologia Animal da Universidade de Sao Paulo, foram
observadas formacdes nodulares pedunculadas de 0,5 a 5,0 cm de diametro e
coloragdo amarelo-acastanhada na musculatura intercostal, diafragma,
superficie pulmonar, regido periportal, na regido de glote a base do cranio e em
multiplos linfonodos, sendo estabelecido, por meio da histopatologia, o
diagnéstico de carcinoma pulmonar adenoescamoso com metastase. Ha relato
de adenocarcinoma pulmonar associado a infec¢do por Mycobacterium sp. em
bovino, porém n&o ha, na literatura consultada, casos de carcinoma
adenoescamoso, ndo sendo possivel predizer a correlacdo entre a infec¢éo por
micobacterias ndo tuberculosas com o neoplasma, ou determinar a causa da
mesma. Conclui-se que o carcinoma pulmonar adenoescamoso, deve, portanto,
ser considerado como diagndstico diferencial em doencas pulmonares cronicas,

e mais estudos sao necessarios sobre a etiologia da enfermidade.

Palavras-chave: bovinos; neoplasia; pneumopatia
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ADENOID-SQUAMOUS PULMONARY CARCINOMA IN CATTLE -
CASE REPORT

Adeno-squamous cell carcinoma is a malignant neoplasm, composed of a
glandular component and a component of spinous cells. It’'s rare in veterinary
medicine and especially in the cattle clinical, with no pre-established etiology. The
present work seeks to report a case of adeno-squamous lung carcinoma in a
bovine. A female bovine, crossbred, 7 years old, from a property with extensive
breeding, in Micaratu-SP, was attended at Cattle and Small Ruminant Clinic of
the University of Sdo Paulo. The bovine had a history of progressive weight loss
for approximately two months, with sporadic coughing. At admission, he
presented apathy, body condition score 1.5, dehydration (6%), enlarged
prescapular and submandibular lymph nodes, bilateral serous nasal discharge,
pain to lung percussion, bilateral coarse lung crackling, more intense on the right
side, and rumen atony. Complementary exams indicated mild leukopenia
(4.000/uL) and hypoalbuminemia (1,96mg/dL). Pulmonary ultrasonography
revealed circular anechoic areas (~1.5cm) suggestive of nodules in the lung and
visceral pleura. Tracheobronchial endoscopy revealed a clot at nasal sinus.
Based on the clinical presentation and sonographic findings, bovine tuberculosis
was considered as presumptive diagnosis, and a sample of tracheal lavage was
collected for culture, identifying non-tuberculous mycobacteria. The patient was

treated with enrofloxacin, meloxicam, bromhexine and dipyrone. After prolonged
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treatment, with little improvement and no positive evolution, was decided to
euthanize the animal. During the necropsy, carried out by the Animal Pathology
Department of the University of Sdo Paulo, in which pedunculated nodular
formations of 0.5 to 5.0 cm in diameter and yellow-brownish coloration were
observed in the intercostal muscles, diaphragm, lung surface, periportal region,
in the region from the glottis to the base of the skull and in multiple lymph nodes.
There are reports of lung adenocarcinoma associated with infection by
Mycobacterium sp. in cattle, but there aren’t cases of adeno-squamous
carcinoma in the consulted literature, and it isn’t possible to predict the correlation
between infection by nontuberculous mycobacteria and the neoplasm, or to
determine its cause. We conclude that adeno-squamous cell lung carcinoma
should be considered as a differential diagnosis in chronic lung diseases, and

more studies are needed about the etiology of the disease.

Keywords: bovines; neoplasm; pneumopathy
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COMPARACAO ENTRE O ESCORE DE AVALIACAO CLINICA DA
CALIFORNIA E A RADIOGRAFIA TORACICA NO DIAGNOSTICO DA
DOENCA RESPIRATORIA DE BEZERROS

Luiz Fernando de Queiroz Souza!, Ana Paula Goncgalves Ferreira?, Beatriz Mano e Silvaz,
Anna Fernanda Machado Sales da Cruz Ferreira2, Vitor Santiago de Carvalho?, Erica
Chaves Lucio?!

1 Universidade Federal da Bahia, Campus Ondina, Salvador, Bahia, Brasil.

2 Centro de Desenvolvimento da Pecuéaria- CDP, Campus UFBA, Santo Amaro, Bahia, Brasil

A producdo mundial de bovinos esta concentrada em alguns paises especificos, o
Brasil € o segundo maior criador e com as maiores perspectivas de expansao,
projetadas para mais de 53 milhGes de cabecas de bezerros no ano de 2022. Os
bezerros adoecem principalmente por falhas no manejo, que vao decorrer em
diarreias, onfalites e as doencas respiratdrias que sao subdiagnosticadas dentro das
propriedades. Objetivou-se analisar a técnica diagndstica de avaliacdo clinica para
doenca respiratéria do Escore da Califérnia verificando sua efetividade através da
comparacado com os achados na radiografia toracica. Foram avaliados 17 bezerros
entre 1 e 150 dias de vida, com queixa de doenca respiratoria, admitidos entre agosto
de 2021 e setembro de 2022 no Centro de Desenvolvimento da Pecuaria da
Universidade Federal da Bahia, localizado em Santo Amaro, estado da Bahia. Os
pacientes foram examinados e os sinais clinicos temperatura retal, tosse, secrecao
nasal e ocular, posicdo de cabeca e orelhas e o padrao respiratério anormal foram

pontuados de 0 a 5 para cada sinal de acordo com o escore clinico da Califérnia
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descrito por Love et al. 2014. A radiografia toracica em decubito latero-lateral direito e
esquerdo foi o exame referéncia para este estudo, com os valores ajustados em 2,5
mAs e 100 Kv. Diante dos resultados evidenciou-se que 13/17 (76,4%) dos bezerros
foram positivos para doenca respiratéria de acordo com o0 escore clinico da
Califérnia. Ja na radiografia toracica comprovou-se que 100% dos animais avaliados
apresentavam alteracdo no padrédo pulmonar, sendo entdo considerados como
positivos para doenca respiratéria. O escore clinico da California mostrou boa
eficiéncia em detectar os animais doentes com pontuacdes de presenca ou auséncia
dos sinais clinicos de forma direta. Os animais que ndo pontuaram suficientemente
para serem incluidos como positivos podem ser explicados pelo padrdo de imagem
radiografica do tipo intersticial, que comprova sinais leves de acometimento pulmonar.
A avaliacdo através do escore clinico da Califérnia, provada pelo exame radiografico,
pode ser considerada uma alternativa diagndstica para uso nos hospitais veterinarios
e fazendas, auxiliando no diagnéstico precoce e na tomada de decisdo quanto a

tratamento e manejo preventivo.

Palavras-chave: Bovinos; Califérnia; doencga pulmonar; escore clinico
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COMPARISON BETWEEN THE CALIFORNIA CLINICAL
ASSESSMENT SCORE AND THORACIC RADIOGRAPHY IN THE
DIAGNOSIS OF RESPIRATORY DISEASE IN CALVES

The global production of cattle is concentrated in a few specific countries. Considered
the country with the fastest growing rate of cattle herd, Brazil is the second-largest
producer and with the largest growth potential - with more than 53 million calves
expected in 2022. Calves get sick primarily due to management problems, which can
lead to diarrhea, omphalitis and respiratory diseases often underdiagnosed within the
farms. The goal of this study was to analyze the diagnostic technique of clinical
evaluation for respiratory disease using the California Clinical Assessment Score,
verifying its effectiveness through comparison with thoracic radiography findings. We
evaluated 17 calves between 1 and 150 days of life, seemingly suffering from
respiratory disease and admitted between August 2021 and September 2022 at the
Livestock Development Center of the Federal University of Bahia, located in Santo
Amaro, state of Bahia - Brazil. The animals were examined and measurements of
rectal temperature, cough, nasal and eye discharge, head and ear position,
and abnormal breathing pattern were each scored from 0 to 5 according to the
California Clinical Assessment Score described by Love et al. 2014. The right and left
lateral decubitus thoracic radiographs were used as a frame of reference for this study,
with values adjusted to 2.5 mAs and 100 Kv. Results showed that 13/17 (76.4%) of the
calves were considered positive for respiratory disease according to the California
Clinical Score. Furthermore, thoracic radiography showed that 100% of the animals

showed alterations in the radiographic patterns and therefore were considered positive
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for respiratory disease. The California Clinical Score showed good efficiency in directly
detecting sick animals with scores for the presence or absence of clinical symptoms.
The animals that did not score sufficiently to be considered positive can be evaluated
by the interstitial lung disease radiographics pattern, which shows mild signs of
pulmonary damage. Through this study and endorsed by radiographic examination, we
can conclude that the California Clinical Score can be considered a suitable alternative
diagnostic method as a preliminary assessment in veterinary hospitals and farms,
helping early diagnosis and decision making regarding treatment and preventive

management.

Keywords: Cattle; California; lung disease; clinical score
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COMPARACAO ENTRE O ESCORE DE AVALIACAO CLINICA DE
WISCONSIN E A RADIOGRAFIA TORACICA NO DIAGNOSTICO DA
DOENCA RESPIRATORIA DE BEZERROS

Luiz Fernando de Queiroz Souzat?, Lorena Brandao Rocha Martinez Fernandez?, Tais
Santos Sena?, icaro Farias Correia?, Anna Fernanda Machado Sales da Cruz Ferreira?, Vitor
Santiago de Carvalho?, Erica Chaves Lucio?.

1 Universidade Federal da Bahia, Campus Ondina, Salvador, Bahia, Brasil.

2 Centro de Desenvolvimento da Pecuéaria- CDP, Campus UFBA, Santo Amaro, Bahia, Brasil.

O Brasil atua no cenario mundial como o pais que mais cresce seu rebanho de
bovinos. Em 2022 estima-se crescimento de 53,3 milhdes de cabecas de bezerros. As
doencas respiratorias representam parcela expressiva das enfermidades desta
classe, como afeccdes primarias ou secundarias as onfalites e diarreias, embora o
diagndstico da doenca respiratdria dos bezerros permaneca negligenciado. Objetivou-
se com esse estudo analisar a técnica diagnostica do escore de avaliacao clinica de
Wisconsin para doenca respiratéria verificando sua capacidade de identificacdo
através da comparagdo com os achados na radiografia toracica. Foram avaliados 17
bezerros entre 1 e 150 dias de vida, com queixa de doenca respiratéria, admitidos
entre agosto de 2021 e setembro de 2022 no Centro de Desenvolvimento da Pecuaria
da Universidade Federal da Bahia, localizado em Santo Amaro, estado da Bahia. Os
pacientes foram examinados e os sinais clinicos temperatura retal, tosse, secrecao
nasal, ocular e o seu tipo e a posi¢ao de cabeca e orelhas foram graduados de 0 a 3

pontos para cada sinal de acordo com o escore clinico de Wisconsin descrito por
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McGuirk, 2008. A radiografia toracica em decubito latero-lateral direito e esquerdo foi
0 exame referéncia para este estudo, com os valores ajustados em 2,5 mAs e 100 Kv.
A partir dos resultados constatou-se que 5/17 (29,4%) dos animais avaliados
pontuaram indicando doenca respiratdria de acordo com escore clinico de Wisconsin.
E 100% dos bezerros foram positivos para doenca respiratoria, de acordo com a
radiografia toracica que indicou padrbes de imagem radiografica alterados. A
graduacdo das pontuacdes do escore clinico de Wisconsin pode ser um fator que
influenciou na baixa pontuacdo dos animais que nao atingiram os 5 pontos que
indicam positivo. A auséncia do parametro ausculta pulmonar alterada pode ser outro
limitante, visto que 14/17 (82,3%) dos bezerros apresentaram este sinal. A partir das
analises, embora o escore clinico de Wisconsin seja bastante utilizado sugerem-se
melhorias no método de forma a elevar sua sensibilidade na avaliacdo clinica dos

bezerros.

Palavras-chave: Bovinos; doenca pulmonar; escore clinico; Wisconsin
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COMPARISON BETWEEN THE WISCONSIN CLINICAL
ASSESSMENT SCORE AND THORACIC RADIOGRAPHY IN THE
DIAGNOSIS OF RESPIRATORY DISEASE IN CALVES

Considered the country with the fastest growing rate of cattle herd, Brazil is the second-
largest producer and with the largest growth potential - with more than 53 million calves
expected in 2022. Respiratory diseases are a big portion of the diseases of this rank,
occurring mostly as primary or secondary disorders to omphalitis and diarrhea,
although calf respiratory disease diagnosis is still neglected. This study aimed to
analyze the diagnostic technique of clinical evaluation for respiratory disease using the
Wisconsin Clinical Assessment Score, verifying its effectiveness through comparison
with thoracic radiography findings. We evaluated 17 calves between 1 and 150 days
of life, seemingly suffering from respiratory disease and admitted between August
2021 and September 2022 at the Livestock Development Center of the Federal
University of Bahia, located in Santo Amaro, state of Bahia - Brazil. The animals were
examined and measurements of rectal temperature, cough, nasal and eye discharge
and their types, as well as head and ear position were each scored from 0 to 3
according to the Wisconsin clinical score described by McGuirk, 2008. The right and
left lateral decubitus thoracic radiographs were used as a frame of reference for this
study, with values adjusted to 2.5 mAs and 100 Kv. Results showed that 5/17 (29.4%)
of the calves were found to be positive for respiratory disease according to the
Wisconsin Clinical score. However, thoracic radiography showed that 100% of the

animals evaluated showed alterations in the radiographic patterns and therefore were
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considered positive for respiratory disease. The grading method of the Wisconsin
evaluation may be a factor that influenced the low score of the animals that haven’t
attained 5 points, which would indicate calf respiratory disease. The absence of the
altered pulmonary auscultation may be another limiting factor since 14/17 (82.3%) of
the calves presented this symptom. The results indicate that although the Wisconsin
clinical score is widely used, methodological improvements are needed in order to

increase the sensitivity of the clinical evaluation of calves.

Keywords: Cattle; lung disease; clinical score; Wisconsin
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DISTRIBUICAO DAS CONSOLIDACOES PULMONARES EM
BEZERRAS COM DOENCA RESPIRATORIA BOVINA

Giulia Said Oliveirat, Gabriela Antevelit, Gabriel Vieira Soares?, Isabela Bernardes
Moreiral, Barbara de Andrade Alves?, Henrique Passos Pecanha Vieiral, Henrique

Passos Pecganha Vieirat, Jodo Paulo Andrade?, Tiago Facury Moreiral.

1 Universidade Federal de Minas Gerais, Campus Pampulha, Belo Horizonte, Minas Gerais,

Brasil.

A ultrassonografia toracica é uma técnica que permite o diagnostico de casos
clinicos e subclinicos de doenca respiratéria bovina (DRB) ao possibilitar a
visualizacdo de areas de irregularidades pleurais e consolidagdes pulmonares
no animal vivo. O objetivo do trabalho foi de avaliar a distribuicdo das
consolidacfes pulmonares em cada lobo pulmonar de bezerras da raca holandés
pela técnica de ultrassonografia toracica. Em uma fazenda de producéo leiteira
comercial do centro-oeste brasileiro, sob o protocolo CEUA UFMG n° 358/2019,
foram avaliadas 193 bezerras da 12 a 242 semana de vida, totalizando 1158
avaliacdes em diferentes momentos. Em 466 avaliagdes dos lobos pulmonares
positivas na ultrassonografia, 25% (117/466) apresentaram consolidacdes em
ambos os pulmdes, 72,7% (339/466) apenas no pulmao direito e 1,7% (8/466)
apenas no pulmao esquerdo. A principal localizacdo das consolidacbes
pulmonares foi observada na porcéao cranial do lobo cranial direito, com 87,6%
(408/466) das consolidagGes encontradas e 42,9% (200/466) destas restritas a
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esta regido. A por¢cdo caudal do lobo cranial direito foi a segunda area mais
afetada, com 38,9% (182/466) das lesbes, seguido pelo lobo médio (22,4%;
105/466), porcado caudal do lobo cranial esquerdo (18,9%; 88/466), porcao
cranial do lobo cranial esquerdo (15,8%; 74/466) e por fim, os lobos caudais
esquerdo (4,9%; 23/466) e direito (4,5%; 21/466). Os lobos caudais foram os
menos afetados, apresentando lesdes exclusivas em apenas 1,0% (5/466) das
avaliacdes, enquanto nos demais casos as lesfes iniciaram nos lobos craniais e
se estenderam até as porcdes caudais. O lobo cranial normalmente é o mais
acometido em bezerros com broncopneumonia, pois é o primeiro a receber 0s
patégenos das vias aéreas superiores, além de ser aerado através do brénquio
traqueal, uma pequena abertura na traqueia localizada cranialmente a bifurcacéo
da carina, o que dificulta a depuracdo mucociliar pela localizacdo e tamanho.
Quando a ultrassonografia torécica é utilizada a nivel de rebanho para monitorar
a DRB, é possivel restringir a analise aos lobos craniais para conferir mais

agilidade ao exame e aumentar a sensibilidade da técnica.

Palavras-chave: Lobo cranial; Monitoramento; Ultrassonografia pulmonar
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DISTRIBUTION OF PULMONARY CONSOLIDATIONS IN
CALVES WITH BOVINE RESPIRATORY DISEASE

Thoracic ultrasound is a technique that allows the diagnosis of clinical and
subclinical cases of bovine respiratory disease (BRD) by enabling the
visualization of areas of pleural irregularities and pulmonary consolidations in the
live animal. The aim of this study was to evaluate the distribution of pulmonary
consolidations in each lung lobe of Holstein calves using thoracic ultrasound. In
a commercial dairy farm in the Brazilian Midwest, under the protocol CEUA
UFMG n° 358/2019, 193 calves from the 1st to 24th week of life were evaluated,
totaling 1158 evaluations at different times. In 466 ultrasound-positive lung lobe
assessments, 25% (117/466) had consolidation in both lungs, 72.7% (339/466)
in the right lung only, and 1.7% (8/466) in the left lung only. The main location of
pulmonary consolidations was observed in the cranial portion of the right cranial
lobe, with 87.6% (408/466) of the consolidations found and 42.9% (200/466) of
them restricted to this region. The caudal portion of the right cranial lobe was the
second most affected area, with 38.9% (182/466) of lesions, followed by the
middle lobe (22.4%; 105/466), caudal portion of the left cranial lobe (18 .9%;
88/466), cranial portion of the left cranial lobe (15.8%; 74/466) and finally, the left
caudal lobes (4.9%; 23/466) and right (4.5%; 21/466). The caudal lobes were the
least affected, presenting exclusive lesions in only 1.0% (5/466) of the

evaluations, while in the other cases the lesions started in the cranial lobes and
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extended to the caudal portions. The cranial lobe is usually the most affected in
calves with bronchopneumonia, as it is the first to receive pathogens from the
upper airways, in addition to being aerated through the tracheal bronchus, a small
opening in the trachea located cranially to the bifurcation of the carina, which
makes it difficult to mucociliary clearance by location and size. When thoracic
ultrasound is used at the herd level to monitor BRD, it is possible to restrict the
analysis to the cranial lobes to make the examination more agile and increase

the sensitivity of the technique.

Key words: Cranial lobe; Monitoring; Thoracic ultrasound
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DOENCA RESPIRATORIA EM BOVINOS DE LEITE ASSOCIADA
A INFECCOES POR GAMMA HERPESVIRUS OVINO 2, GAMMA
HERPESVIRUS BOVINO 6 E CORONAVIRUS BOVINO

Selwyn Arlington Headley?, Alais Maria Dall Agnolt, José Antonio Bessegato?, Ana
Paula Souza Frucchit, Erika Fernandes Lopes Maturanat, Rafael Vince Rodrigues?,

Ana Aparecida Correa Xaviert, Amauri Alcindo Alfierit.

1 Universidade Estadual de Londrina, Londrina, Parana, Brasil.

2 Herd Bovinos - Consultoria Pecuaria, Londrina, Parana, Brasil.

O gamma herpesvirus ovino (OvGHV2) é membro do género Macavirus, faz
parte do grupo dos virus da febre catarral maligna (VFCM) que produz a febre
catarral maligna (FCM) em diversos hospedeiros mamiferos. Entretanto, a
fungéo do OvGHV2 como causa da doenga respiratoria bovina (BRD) € incipiente
e ndo esta bem estabelecida. Este estudo investigou a causa de um surto de
doenca respiratéria seguida por diarreia em um rebanho de bovino leiteiro no sul
do Brasil. Swabs nasais profundos (SNP) foram coletados de bezerros
assintomaticos (n=2), bezerros com desconforto pulmonar (n=6) e bezerros
diarreicos apds episodios de desconforto respiratério (n=7) para a deteccéo
molecular dos principais patdégenos associados a BRD. Além disso, 11 amostras
fecais foram coletadas para a deteccdo molecular de doencas entéricas de

bovinos. Adicionalmente, tecidos pulmonares de bezerros (n=3) e de uma vaca
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gue morreu foram recebidos para avaliagdo molecular; fragmentos intestinais e
pulmonares de um bezerro e da vaca foram analisados histologicamente. A
histopatologia revelou pneumonia intersticial e enterite atréfica nos dois animais.
A imuno-histoquimica (IHQ) identificou antigenos intralesionais de um VFCM no
citoplasma das células epiteliais dos pulmdes e intestinos. PCR amplificou o DNA
do OvGHV2 da maioria (93,3%; 14/15) do SNP e de todos os fragmentos
pulmonares e intestinais dos bezerros e da vaca que morreu, confirmando que o
Macavirus identificado por IHQ era OvGHV2. Além disso, houve infeccBes
pulmonares concomitantes de OvGHV2 com gamaherpesvirus bovino 6 (n=2) e
coronavirus bovino (BCoV; n=1). Adicionalmente, Mannheimia haemolytica,
Pasteurella multocida, Histophilus somni, Mycoplasma bovis, virus da diarreia
viral bovina (BVDV), virus respiratdrio sincicial bovino, alfaherpesvirus bovino 1
e virus da parainfluenza bovina 3 ndo foram identificados no SNP e nos pulmdes.
Analises de RT-PCR amplificaram BVDV1b (n=4) e Aichivirus B (n=2) nas
amostras fecais que nao continham rotavirus A e BCoV. Esses achados
demonstraram que o OvVGHV2, um Macavirus, foi o agente infeccioso
frequentemente detectado em bovinos de leite com manifestacédo clinica e
histologica de pneumonia e foi associado a sindrome respiratoria aqui descrita.
Consequentemente, sugere-se que o0 OvGHV2 seja considerado como causa de
DRB e deve ser incluido no diagndstico diferencial de bovinos com sindrome

respiratorio.

Palavras chaves: doenca pulmonar; diagnostico imuno-histoquimico;
Macavirus; OvGHV2
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BOVINE RESPIRATORY DISEASE IN DAIRY CATTLE
ASSOCIATED WITH INFECTIONS BY OVINE
GAMMAHERPESVIRUS 2, BOVINE GAMMAHERPESVIRUS 6,
AND BOVINE CORONAVIRUS

Ovine gammaherpesvirus (OvGHV2) is member of the Macavirus genus, is part
of the malignant catarrhal fever virus (MCFV) group that produces malignant
catarrhal fever (MCF) in several mammalian hosts. However, the role of OVGHV2
as a cause of bovine respiratory disease (BRD) is incipient and not well
established. This study investigated the cause of an outbreak of respiratory
disease syndrome followed by diarrhea in a dairy cattle herd from Southern
Brazil. Deep nasal swabs (DNS) were collected from asymptomatic calves (n=2),
calves with pulmonary discomfort (n=6), and diarrheic calves after episodes of
respiratory distress (n=7) for the molecular detection of the principal pathogens
associated with BRD. Furthermore, 11 fecal samples were collecetd from for the
molecular detections of enteric diseases of cattle. Additionally, pulmonary tissues
from calves (n=3) and a cow that died were received for molecular evaluation;
fragments of the intestine and lungs of one calf and the cow were analysed
histologically. Histopathology revealed interstitial pneumonia and atrophic
enteritis in both animals. An immunohistochemical (IHC) assay identified
intralesional antigens of a MCFV within epithelial cells of the lungs and intestines.
PCR assays amplified OvGHV2 DNA from most (93.3%; 14/15) of the DNS, and

all pulmonary and intestinal fragments from the calves and the cow that died,
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confirming that the Macavirus identified by IHC was OvGHV2. Additionally, there
were concomitant pulmonary infections of OvGHV2 with bovine
gammabherpesvirus 6 (n=2) and bovine coronavirus (BCoV; n=1). Furthermore,
Mannheimia haemolytica, Pasteurella multocida, Histophilus somni, Mycoplasma
bovis, bovine viral diarrhea virus (BVDV), bovine respiratory syncytial virus,
bovine alphaherpesvirus 1, and bovine parainfluenza virus 3 were not identified
from the DNS and lungs. RT-PCR assays amplified BVDV1b (n=4) and Aichivirus
B (n=2) in the fecal samples that did not contain rotavirus A and BCoV. These
findings demonstrated that OvGHV2, a Macavirus, was the infectious disease
agent frequently detected in dairy cattle with clinical and histological evidence of
pneumonia and was associated with the respiratory syndrome herein described.
Consequently, it is suggested that OvGHV2 should be considered as a cause of
BRD and be included in the differential diagnosis of cattle with respiratory distress

syndromes.

Keywords: pulmonary disease; diagnostic immunohistochemistry; Macavirus;
OvGHV2
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EFEITO DO ENTEROCOCCUS FAECIUM E SACHAROMYCES
CEREVISIAE NA RESPOSTA IMUNE BRONCOALVEOLAR DE
BEZERRAS VACINADAS CONTRA O COMPLEXO
RESPIRATORIO BOVINO

Carolina Depaolit, Ana Carolina Araujo Abreu?, Bianca Millal, Heloisa Godoi

Bertagnon?.

L UNICENTRO, Guarapuava, Parand, Brasil.

Embora vacinas intranasais contra complexo respiratério bovino (CRB) contendo
virus atenuado provoquem maior estimulacdo de reposta humoral local, elas
reduzem a defesa celular durante o estabelecimento da imunidade vacinal.
Probioticos contendo S cerevisiae ou E faecium reduziram a ocorréncia de CRB
em bezerras neonatas desafiados com virus respiratério sincicial bovino e
potencializaram a resposta humoral apds a vacinacdo em modelos murino,
gerando-se a duvida se poderiam ter o mesmo efeito em bezerros. Este trabalho
teve o objetivo de verificar se o probiético contendo E faecium e S cerevisiae
atenua a inflamacao causada pela vacina na regido do trato respiratério em 24
bezerras da raca Jersey, sadias entre 6 a 7 meses de idade. Para tanto, as
bezerras foram divididas nos grupos: controle (C), suplementado (S), vacinado
(V) e suplementado e vacinado (SV), com 6 animais em cada. A suplementacao
ocorreu durante 56 dias (Probios precise®, Ouro Fino®, 2g/dia/animal). A

vacinacao intranasal foi realizada em dose Unica no dia 15 (Inforce®, Zoetis®,
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1ml/ narina). Nos periodos DO, D18, D22 e D36 realizou-se avaliacdes
endoscépicas do trato respiratorio; e analises citolégica broncoalveolares (BA) e
mensuracao de IgA BA. Os grupos vacinados apresentaram maior irritacao da
nasofaringe e traqueia em D18 e D22. O grupo V apresentou reducdo da
producdo de ERO por fagocitos BA e aumento da celularidade por influxo
neutrofilico na regido em D18 e D22. O SV apresentou aumento de producao
ERO por fagoécitos BA nos dias 18 e 22, com manutencao da celularidade local.
Em D36, os grupos vacinados apresentaram aumento de celularidade local por
influxo de neutréfilo. Em D22 houve aumento da producéo de IgA BA, para os
grupos S, V e SV. Em D36 houve aumento de IGA BA nos grupos vacinados,
sendo o SV maior que o aumento do V. Conclui-se que a suplementacdo com E
faecium e S cerevisiae isolada promoveu aumento de producédo de IGA BA e em
associacdo com a vacina, atenuou a inflamacéo do trato respiratorio produzida
pela mesma, evitando a reducdo da imunidade celular local, além de
potencializar a resposta humoral da vacina contendo virus atenuado contra o
CRB.

Palavras-chave: macréfago alveolar, espécies reativas de oxigénio, IgA,

broncoscopia
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EFFECT OF ENTEROCOCCUS FAECIUM AND
SACCHAROMYCES CEREVISIAE ON THE
BRONCHOALVEOLAR IMMUNE RESPONSE OF CALVES
VACCINATED AGAINST THE BOVINE RESPIRATORY
COMPLEX

Although intranasal bovine respiratory complex (BRC) vaccines containing
attenuated virus promote a higher local humoral response, they reduce cellular
defense during the establishment of vaccine immunity. Probiotics containing S
cerevisiae or E faecium reduced the occurrence of BRC in neonate calves
challenged with bovine respiratory syncytial virus and potentiated the humoral
response after vaccination in murine models. It is possible they could have the
same effect in calves. This study aimed to verify whether the probiotic containing
E faecium and S cerevisiae attenuates the inflammation caused by the vaccine
in the respiratory tract in 24 healthy Jersey calves (61 mo). The calves were
divided into groups with 6 animals in each: control (C), supplemented (S),
vaccinated (V) and supplemented and vaccinated (SV). Supplementation
occurred during 56 days (Probios precise®, Ouro Fino®, 2g/day/animal).
Intranasal vaccination was performed as a single dose on day 15 (Inforce®,
Zoetis®, 1ml/nostril). On days 0, 18, 22 and 36, endoscopic evaluations of the
respiratory tract, bronchoalveolar (BA) cytological analysis and measurement of
BA IgA. were performed. The vaccinated groups showed higher irritation of the

nasopharynx and trachea on days18 and 22. V Group showed reduction of ROS
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production by BA phagocytes and an increase of cellularity by neutrophilic influx
in the region on days18 and 22. SV showed an increase of the ROS production
by BA phagocytes on days 18 and 22, and maintenance of the local cellularity.
On day 36, the vaccinated groups showed an increase of the cellularity due to
neutrophil influx in BA. On day 22 there was an increase of the IgA BA in the S,
V and SV groups. On day 36, there was an increase of the BA IgA of the
vaccinated groups, BA IgA of SV was higher than V group. It is concluded the E
faecium and S cerevisiae supplementation alone promoted an increase of the BA
IgA production and, when it was associated with the vaccine, it attenuated the
inflammation of the respiratory tract produced by vaccine, it prevented the
reduction of the local cellular immunity, and it potentiated the humoral response

caused by the vaccine containing attenuated virus against BRC.

Keywords: alveolar macrophage, reactive oxygen species, IgA, bronchoscopy
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ESTUDO RETROSPECTIVO DOS CASOS DE TUBERCULOSE
BOVINA DIAGNOSTICADOS NA FACULDADE DE MEDICINA
VETERINARIA E ZOOTECNIA DA UNIVERSIDADE DE SAO
PAULO ENTRE 2002 E 2022

Paloma Honorato Ferreiral, Bruna Aparecida Feliciano?, Bruna Aparecida Feliciano?,
Alice Maria Melville Paiva Della Libera!, Fernando José Benesit, Lilian Gregory?, Maria

Claudia Araripe Sucupira?l, Viviani Gomes?, Fabio Celidonio Poglianit.

1 Universidade de S&o Paulo, Clinica de bovinos e Pequenos Ruminantes, S&o Paulo, Brasil.

A tuberculose bovina é uma zoonose de ocorréncia mundial, que representa
grandes riscos a saude da populacdo que consome produtos de origem animal
e determina grandes prejuizos a pecuaria. Atualmente a doenca encontra-se em
controle rigoroso em muitos paises desenvolvidos, mas ainda é a maior causa
de perda em rebanhos em muitos paises subdesenvolvidos. O objetivo deste
resumo foi de realizar estudo retrospectivo dos casos de tuberculose bovina
diagnosticados entre 2002 a 2022 na Clinica de Bovinos e Pequenos
Ruminantes da Faculdade de Medicina Veterinaria da Universidade de S&o
Paulo. A distribuicdo dos casos positivos revelou que 100% dos 41 casos foram
provenientes do Estado de S&o Paulo, sendo distribuidos entre os municipios de
Séao Paulo (48,78%, 20/41), Atibaia, (12,19%, 5/41), Campinas (2,43%, 1/41),
Pirassununga (2,43%, 1/41), Vargem Grande Paulista (2,43%, 1/41),
destacando-se 0s municipios do sudoeste da regido metropolitana de Sdo Paulo
(12,19%, 5/41). Nao foi encontrada a origem em 19,51% (8/41) dos casos. Em
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65,85% (27/41), a idade era acima de dois anos, 17,07% (7/41) entre um e dois
anos, 12,19% (5/41) inferior a um ano, 2,43% (1/41) acima de 20 anos e 2,43%
(1/41) ndo se sabia a idade. As gueixas mais comumente relatadas na anamnese
foram: emagrecimento progressivo (14,63%), tosse (9,75%), dispneia (7,31%) e
secrecdo nasal (4,87%). O teste cervical comparativo foi realizado em 26
animais, revelando que 46,15% apresentaram reagao considerada inconclusiva
ao teste e 53,84% apresentaram reacdo considerada positiva. A ndo realizacao
dos testes de tuberculina em 40% (16/41) dos bovinos estava associada ao fato
de que estes animais ndo apresentaram manifestacdes clinicas sugestivas da
tuberculose bovina. Dentre os animais eutanasiados e/ou que foram a 6bito, os
achados anatomopatolégicos mais comumente observados foram: 100%
apresentavam lesdes granulomatosas em diversos 6rgaos, com abscessos de
conteudo purulento e caseificado, e les6es disseminadas de carater miliar sobre
a superficie pleural e peritoneal. A tuberculose bovina € uma importante zoonose
no contexto da saude Unica, além de também causar significativo impacto na
bovinocultura, fazendo-se necessario reforcar as medidas de controle,

prevencéao e diagndstico.

Palavras-chave: doenca respiratOria; ruminantes; zoonoses
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RETROSPECTIVE STUDY OF BOVINE TUBERCULOSIS CASES
DIAGNOSED AT THE SCHOOL OF VETERINARY MEDICINE
AND ANIMAL SCIENCE, UNIVERSITY OF SAO PAULO FROM
2002 TO 2022

Bovine tuberculosis is an worldwide zoonosis, which represents great risks to the
health of the population that consumes products of animal origin and determines
great damages to livestock. Currently, the disease is under strict control in many
developed countries, but it is still the biggest cause of loss in herds in many
underdeveloped countries. The objective of this abstract was to carry out a
retrospective study of bovine tuberculosis cases diagnosed from 2002 to 2022 at
the Cattle and Small Ruminants Clinic of the School of Veterinary Medicine,
University of Sdo Paulo. The positive cases revealed that 100% of the 41 cases
were from the State of Sdo Paulo, mainly from the cities of Sdo Paulo (48.78%,
20/41), Atibaia, (12.19%, 5/41), Campinas (2.43%, 1/41), Pirassununga (2.43%,
1/41), Vargem Grande Paulista (2.43%, 1/41), with emphasis on the
municipalities in the southwest of the metropolitan region of Sdo Paulo (12.19%,
5/41). The origin was not found in 19.51% (8/41) of the cases. In 65.85% (27/41),
the age was older than two years old, 17.07% (7/41) between one and two years
old, 12.19% (5/41) less than one year old, 2.43% (1/41) were over 20 years old
and in 2.43% (1/41), the age was not known. The most commonly reported
complaints in the anamnesis were: progressive weight loss (14.63%), cough
(9.75%), dyspnea (7.31%) and nasal discharge (4.87%). The comparative

cervical test was performed in 26 animals: 46.15% presented an inconclusive
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reaction and 53.84% presented a positive reaction. Failure to perform tuberculin
tests in 40% (16/41) of cattle was due to the lack of clinical manifestations
suggestive of bovine tuberculosis. Among the animals euthanized and/or that
died, the pathological findings most commonly observed were: 100% had
granulomatous lesions in several organs, with abscesses with purulent and
caseous content, and disseminated miliary lesions on the pleural and peritoneal
surface. Bovine tuberculosis is an important zoonosis in the context of one health,
has a significant impact on beef and dairy cattle production, and it is necessary

to strengthen control, prevention and diagnosis measures.

Keywords: respiratory disease; ruminants; zoonosis
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FENOTIPAGEM DAS CELULAS MONONUCLEARES DO
LAVADO BRONCO ALVEOLAR (LBA) EM BEZERROS
ESTIMULADOS COM MANNHEIMIA HAEMOLYTICA.

Raysa Brenda Marques Maiat, Mariluce Cardoso Oliveirat, José Augusto Ferronatto?,
Camila Freitas Batistal, Alice Maria Melville Paiva Della Libera?.

1 Universidade de Sao Paulo, Faculdade de Medicina Veterinaria e Zootecnia, Sao Paulo, Brasil.

A doenca respiratéria bovina representa um gargalo na producdo de bovinos,
principalmente nas fases de cria e recria. A Mannheimia haemolytica, € a
principal bactéria isolada de bovinos com doenca respiratoria. O trato respiratorio
bovino possui como principal célula de defesa o macrofago alveolar residente,
responsavel pela homeostase imunolégica do pulméo. O objetivo deste estudo
foi identificar e avaliar a populacéo de leucdécitos alveolares de bezerros por meio
de modelo de infeccdo experimental com Mannheimia haemolytica. Para tal,
foram utilizados 12 bezerros machos, higidos, que foram infectados com M.
haemolytica, com dose de 5 mL contendo 1x10° unidades formadoras de
colénias (UFC), infundida na luz da traqueia. Os animais foram distribuidos
aleatoriamente, em dois grupos, seis cada: Grupo 1 (G1): tratamento com
norfloxacina e flunixina meglumina; Grupo 2 (G2): tratamento com norfloxacina.
O lavado bronco alveolar (LBA) foi realizado por endoscopia em quatro
momentos: Momento 1 (M1): dois dias pré-infeccdo; Momento 2 (M2): pos-

infeccd@o e aparecimento dos sintomas; Momento 3 (M3): um dia pos-tratamento;
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Momento 4 (M4): sete dias pos-tratamento. A quantificacéo e identificacdo das
populacdes celulares foi realizada por citometria de fluxo. A andlise estatistica
foi realizada utilizando o software GraphPad Prism® que considerou
significativas as analises que apresentaram P< 0,05. Nos resultados, observou-
se que os leucdcitos CD4/CD8+ ndo vacuolizados reduziram no G2 no M2 em
relacdo ao M1 e M4 (P=0,0321). Enquanto, CD4/CD8+ vacuolizados diminuiu
em M2 em relacdo a M4, em G1 (P=0,0049) e G2 (P=0,0085). O uso ou nao de
anti-inflamatério nado interferiu nas populacbes avaliadas. A analise dos
mononucleares totais do LBA apresentoram diferenca no G2, onde o M1
apresentou reducdo de células em relacdo ao M4 (P=0,043). Observando a
populacdo de CD14+ notou-se uma menor porcentagem de células no M2 em
relacdo ao M4 dos dois grupos experimentais (P=0,0009 e 0,0007 G1 e G2
respectivamente). Na quantificacdo das populagbes expressando TLR4 o G1
apresentou diferenca entre os momentos, onde as populagcbes em M2 foram
menores em relacdo as populacbes em M4 (P=0,029). Conclui-se que as
alteracdes funcionais dos fagocitos apresentam papel importante na patogenia

da mannheimiose, com destaque para a subpopulacdes de CD8+.

Palavras-chave:Doenca respiratoria bovina, Fagocitos alveolares, infeccao

experimental, Resposta imune
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PHENOTYPING OF BRONCHO ALVEOLAR LAVAGE (BAL)
MONONUCLEAR CELLS IN CALVES STIMULATED WITH
MANNHEIMIA HAEMOLYTICA.

Bovine respiratory disease represents a challenge in cattle production, especially
in the breeding and rearing phases. Mannheimia haemolytica is the main
bacterium isolated from cattle with respiratory disease. Bovine respiratory tract
has as its main defense cell the resident alveolar macrophage, responsible for
the immunological homeostasis of the lung. The objective of this study was to
identify and evaluate the population of alveolar leukocytes of calves through an
experimental infection model with Mannheimia haemolytica. For this, 12 healthy
male calves were used, which were infected with M. haemolytica, with a dose of
5 mL containing 1x10° colony forming units (CFU), infused in the tracheal lumen.
Animals were randomly divided into two groups, six each: Group 1 (G1):
treatment with norfloxacin and flunixin meglumine; Group 2 (G2): treatment with
norfloxacin. Bronchoalveolar lavage (BAL) was performed by endoscopy at four
moments: Moment 1 (M1): two days pre-infection; Moment 2 (M2): post-infection
and onset of symptoms; Moment 3 (M3): one day post-treatment; Moment 4 (M4):
seven days post-treatment. The quantification and identification of cell
populations was performed by flow cytometry. Statistical analysis was performed
using the GraphPad Prism® software, which considered significant the analyzes

that presented P< 0.05. In the results, it was observed that non-vacuolized
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CD4/CD8+ leukocytes reduced in G2 in M2 in relation to M1 and M4 (P=0.0321).
While, vacuolated CD4/CD8+ decreased in M2 compared to M4, in G1
(P=0.0049) and G2 (P=0.0085). The use or not of anti-inflammatory drugs did not
affect the populations evaluated. The analysis of total mononuclear cells from
BAL showed differences in G2, where M1 showed a reduction of cells in relation
to M4 (P=0.043). Observing the CD14+ population, a lower percentage of cells
was observed in M2 in relation to M4 in the two experimental groups (P=0.0009
and 0.0007 G1 and G2 respectively). In quantification of the populations
expressing TLR4, the G1 showed difference between the moments, where the
populations in M2 were smaller in relation to the populations in M4 (P=0.029). It
is concluded that the functional alterations of phagocytes play an important role

in the pathogenesis of mannheimiosis, with emphasis on CD8+ subpopulations.

Keywords: Bovine respiratory disease, Alveolar phagocytes, Experimental

infection, Immune response
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ISOLAMENTO DO VI'RUS~ SINCICIAL RESPIRATORIO BOVINO
(BRSV) E ASSOCIACAO COM Pasteurella multocida EM
QUADRO DE DOENCA RESPIRATORIA BOVINA (BRD).

Alessandra Figueiredo de Castro Nassar?, Simone Miyashiro?, Adriana H. C. Nogueira

Romaldinit, Marcia M. Fusumat, Alexandre L. Gomes?, Liria Hiromi Okudal.

1 Instituto Biolégico, Centro de Pesquisa e Desenvolvimento em Sanidade Animal, Laboratério

de Bacteriologia Geral, Sado Paulo, Brasil.

O complexo de doencas respiratérias bovinas (BRDC) € um dos principais
problemas enfrentados pelos produtores com perdas econdmicas relacionadas
a tratamento e controle, em muitos casos sem sucesso, ocasionando o 6bito do
animal. Dentre os principais patdgenos virais destacam-se o virus da diarreia
viral bovina (BVDV), alpha-Herpesvirus bovino -1, virus sincicial respiratério
bovino (BRSV) e virus da parainfluenza bovina tipo 3 (bPI13). Entretanto, ao longo
dos anos, novos virus tém sido identificados como o virus influenza D,
coronavirus bovino, rhinovirus tipos A e B. O BRDC também pode apresentar
associacdo com agentes bacterianos como Pasteurella multocida, Mannheimia
haemolytica e Histophilus somni. O presente trabalho descreveu problemas
respiratorios em criacao de bovinos na regido Sudeste do Estado de Sao Paulo.
Cinco bovinos com sintomas respiratorios como: febre, coriza serosa com
evolugdo mucopurulenta e tosse produtiva. Amostras de suabe nasal em solugéo
fisiologica a 0,9%, foram encaminhadas aos laboratorios de Bacteriologia Geral
e Viroses de Bovideos do Instituto Bioldgico, para diagnostico bacteriolégico e

viral de doencas respiratérias. Foi realizada a PCR para deteccdo da P
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multocida. com alvo no gene KMT1 e amplificacdo de fragmento de 460 pb. O
diagnostico molecular para BRSV e PI3 por g PCR utilizou set de primers e
probes dos genes N e M, respectivamente. As amostras positivas na RT-gPCR
foram submetidas ao isolamento viral em monocamada de células Madin Darby
Bovine Kidney (MDBK), mantidas em estufa a 37°C com 5% de CO2 por 5 dias.
Das cinco amostras de suabe, 2/5(40%) foram positivas para P. multocida, 5/5
(100%) amostras foram positivas na RT-qPCR para BRSV e 1/5 (20%) amostra
foi confirmada no isolamento viral para BRSV com aparecimento de células
refringentes e sinciciais, e nenhuma amostra foi positiva para P13 no teste de RT-
gPCR. Este é o primeiro relato de isolamento de virus sincicial respiratério bovino
e deteccao de P multocida em amostras de suabes nasais de bovinos no Estado
de Sé&o Paulo. O diagnéstico diferencial possibilitou a deteccdo de associacao
de virus e bactérias em um surto de doenca respiratéria bovina, contribuindo
para o conhecimento epidemiolégico e para a tomada de medidas de tratamento

e controle dos agentes envolvidos.

Palavras chaves: pneumonia, co-infeccao, diagnostico
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BOVINE RESPIRATORY DISEASE (BRD) REPORT: BOVINE
RESPIRATORY SYNCYTIAL VIRUS (BRSV) ASSOCIATED WITH

Pasteurella multocida

Bovine respiratory disease complex (BRDC) is one of the main problems faced
by the farmer with economic losses related to treatment and control, often with
no success, leading to animal death. Among the main viral pathogens there are
bovine viral diarrhea virus (BVDV), bovine alpha-Herpesvirus 1 (BoVH-1), bovine
respiratory syncytial virus (BRSV) and bovine parainfluenza 3 (bPI3). However,
along the years, other virus were identified as Influenza D, bovine Coronavirus,
Rhinovirus types A and B. BRDC can also present association with bacterial
pathogens as Pasteurella multocida, Mannheimia haemolytica and Histophilus
somni. The present report described respiratory syndroms in a bovine production
system from S&o Paulo State, southeastern Brazil. Five animals with respiratory
symptoms as fever, serous coryza with mucopurulent evolution and productive
cough. Samples of nasal swab suspended in saline solution were processed in
the laboratories from Instituto Biologico for bacteriological and viral diagnosis of
respiratory diseases. P. multocida detection was perfomed by means of PCR
reaction targeting KMT1 gene and 460 pb product amplification. RT-gPCR of
BRSV and P13 used a set of primers and probes for N and M genes, respectively.
Viral isolation of the positive samples in the RT-qPCR was performed in Madin
Darby Bovine Kidney (MDBK) monolayer cells mantained at 37°C with 5% CO2
for 5 days. Out of the five swab samples, 2/5 (40%) were positive for P. multocida,
5/5 (100%) positive for BRSV by RT-gPCR and 1/5 (20%) confirmed BRSV in
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viral isolation that presented refractory and syncytial cells, furthermore no sample
was positive for PI13. To our knowledge, this is the first report of BRSV and P.
multocida association in bovine nasal swabs in Sdo Paulo State. Differential
diagnosis allowed bacterial and virus co-infection detection in a bovine
respiratory disease outbreak, contributing to epidemiological science and for the
correct treatment and control measures.

Keywords: pneumonia, co-infection, diagnosis
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MEDIDAS DE BIOSSEGURIDADE ASSOCIADA AO COMPLEXO
DA DOENCA RESPIRATORIA BOVINA

Thalita Martins Domingues?, Janaina Santos Ferreiral, Viviani Gomes?, Fabiano
Koerich Vieira2, Leonardo Moreira Sviercoski?, Tanaane lenk?, Jefferson Tramontini

Pagno?.

1 Universidade de Sao Paulo, Faculdade de Medicina Veterinaria e Zootecnia, Sao Paulo,
Brasil.

2 Frisia Cooperativa Agroindustrial, Carambei, Parana, Brasil.

A biosseguridade tem se expressado como um ramo em ascensdo quando
observado no cenario da producéo leiteira, devido a grande gama de pontos de
acdo para incremento da saude animal, bem como a ampla capacidade de
impacto passivel de ser gerado. Nesse sentido, considerando-se os diferentes
agentes infecciosos relacionadas ao trato respiratério em bezerras na fase de
aleitamento, destacam-se o Herpesvirus Bovino Tipo 1 (BoHV-1) e Virus da
Diarreia Viral Bovina (BVDV), que determinam a imunossupressdo e
susceptibilidade aos agentes infecciosos bacterianos, potencializando a
importancia de medidas de biosseguridade, nesse caso, atuantes em cenario de
dualidade, haja vista a possibilidade de contencéo da infeccéo viral bem como
da doenca respiratoria. Assim, 0 presente estudo objetivou mensurar fatores
relacionados as doencas respiratdrias em rebanhos pertencentes a Frisia
Cooperativa Agroindustrial. Para tal, estruturou-se um questionario dividido em

duas secdes, para captacao de informacdes sobre praticas gerais e especificas
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relacionadas ao BoHV-1 e BVDV. Nesse formulério, obteve-se 68 respostas, as
quais demonstraram a percepc¢ao de nédo protecao das propriedades em relacao
aos virus de enfoque (50,7%; 34/67), assim como a preocupacao em relacéo ao
acometimento por BoHV-1 e BVDV (96,9%; 63/65) e em relacédo a percepcéao de
risco dos produtores quanto as doencas respiratorios, os bezerros foram
identificados como a categoria com maior desafio (78,8%; 52/66) seguido das
vacas em lactacdo (16,7; 11/66). Além disso, houve relato de registro de
ocorréncia de doenca respiratéria (91,2%; 62/68), possuindo protocolo de
tratamento pré-estabelecido (57,4%; 39/68) com predominio do uso de
enrofloxacino e macrolideo (22,4%; 8/36 para ambos os principios ativos). A
partir dos dados, notou-se o relato de conhecimento relacionados a
enfermidades decorrentes do BoHV-1 e BVDV (89,7%; 61/68 e 91,2%; 62/68,
respectivamente), assim como acometimentos respiratorios, no entanto, ha
espaco para ampliacdo da visdo sobre acometimentos pelos agentes citados,
uma vez que, em manejos relacionados a reproducao, forma de transmissao do
BVDV e BoHV-1, algumas medidas como correta destinacao de fetos abortados
(6%; 4/67) ndo sdo adotadas, situacOes as quais impactam na biosseguridade
respiratoria de forma indireta. Dessa forma, tendo em vista a base do conceito
de biosseguridade em assegurar que as propriedades e seus animais tenham
melhor salde por meio do controle de pontos estratégicos, deve-se considerar
como ponto de partida o nivelamento do conhecimento sobre doencga respiratéria
assim como o incentivo ao monitoramento visando o status sanitario igualitario a

producao leiteira.

Palavras-chaves: Biosseguridade, Herpesvirus, Doenca Respiratoria, BVDV

Doencas Respiratérias dos Bovinos




180

\@" 'ﬂ\ Yb

SIMPOSIO
INTERNACIONAL DE
SANIDADE BOVINA

BIOSECURITY MEASURES ASSOCIATED WITH BOVINE
RESPIRATORY DISEASE COMPLEX

Biosecurity has been expressed as a growing field in the dairy production
scenario, due to the wide range of action points to increase animal health, as well
as the wide impact capacity that can be generated. In this sense, considering the
different infectious agents related to the respiratory tract in lactating calves,
Bovine Herpesvirus Type 1 (BoHV-1) and Bovine Viral Diarrhea Virus (BVDV)
stand out, which determine immunosuppression and susceptibility to bacterial
infectious agents, fact that enhance the importance of biosecurity measures, in
this case, performing in a duality scenario, with the possibility of containing the
viral infection as well as the respiratory disease. Thus, the present study aimed
to measure factors related to respiratory diseases in herds belonging to the Frisia
Cooperativa Agroindustrial. For that, a questionnaire divided into two sections
was structured to obtain information of general and specific practices related to
BoHV-1 and BVDV. In this form, 68 responses were obtained, which
demonstrated the perception of non-protection of properties in relation to the
focus viruses (50.7%; 34/67), as well as the concern regarding involvement by
BoHV-1 and BVDV (96.9%; 63/65) and in relation to the producer’s risk
perception regarding respiratory diseases, calves were identified as the category
with the greatest challenge (78.8%; 52/66) followed by lactating cows ( 16.7;
11/66). In addition, there were reports of respiratory disease (91.2%; 62/68), with
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a pre-established treatment protocol (57.4%; 39/68) with predominance use of
enrofloxacin and macrolide (22 .4%; 8/36 for both active ingredients). From the
data, it was noted the report of knowledge related to diseases resulting from
BoHV-1 and BVDV (89.7%; 61/68 and 91.2%; 62/68, respectively), as well as
respiratory disorders. However, there is space to broaden the view on
involvement by the focuses agents in managements related to reproduction, the
form of transmission of BVDV and BoHV-1, some measures such as the correct
destination of aborted fetuses (6%; 4/67) that are not adopted, situations which
indirectly impact respiratory biosecurity. Thus, in view of the basis of the
biosecurity concept in ensuring that properties and their animals have better
health through the control of strategic points, one should consider as a starting
point the leveling of knowledge about respiratory disease as well as the incentive

to monitoring aiming at the egalitarian sanitary status of milk production.

Keywords: Biosecurity, Herpesvirus, Respiratory Disease, BVDV
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OCORRENCIA DE DOENCAS RESPIRATORIAS EM BEZERROS
DA RACA GIROLANDO CRIADOS NO TROPICO UMIDO
AMAZONICO

Hugo Andrey Santos dos Santost, Waldjanio de Oliveira Melo?, Gabriel Alves
Nogueirat, Viviani Gomes?, Bruno Moura Monteiro?, Luciara Celi Chaves Daher?, José
Dantas Ribeiro Filho3, Rinaldo Batista Vianal.

L Universidade Federal Rural da Amazdnia, Instituto da Saude e Produgdo Animal, Belém,
Pard, Brasil.
2 Universidade de Sao Paulo, Faculdade de Medicina Veterinaria e Zootecnia, Sdo Paulo,
Brasil.

3 Universidade Federal de Vigosa, Vigcosa, Minas Gerais, Brasil.

Os bezerros, em seus diversos sistemas de criagdo, sao afetados por doencas
respiratérias, sobretudo quando se h& elevada concentracdo de agentes
patogénicos nos bezerreiros, sendo o periodo neonatal o mais desafiador da vida
do bezerro. Objetivou-se com esse trabalho avaliar a ocorréncia de doencas
respiratorias em bezerros girolando criados no trépico umido amazoénico. O
estudo foi realizado em uma propriedade localizada no municipio de
Paragominas, de clima tropical chuvoso, estado do Para, no periodo de
dezembro de 2021 a julho de 2022, no qual foram utilizados 80 bezerros, sendo
28 machos e 52 fémeas, acompanhados desde o nascimento até os 60 dias de
idade. Durante os manejos diarios, foi realizada ronda sanitaria para verificar o

estado de saude dos bezerros, onde diante disso, ao observar alguma alteracéo,
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o animal era examinado, tratado e acompanhado até sua recuperacdo. A
propriedade possuia banco de colostro e ao nascimento de um bezerro era
fornecido colostro descongelado em banho-maria a temperatura média de 35 a
40 °C com grau brix de 25%. Quando necessario o colostro era enriquecido com
colostro artificial em p6 até atingir o grau brix igual a 25%. Para prevencdo de
onfalopatias o corddo umbilical era tratado com iodo 10% até a mumificagdo e
queda do coto umbilical externo. O diagndstico era feito pelo exame fisico do
bezerro, identificando os sintomas dentre os quais, tosse, febre, presenca de
secrecdo mucopurulenta, apatia e perda de apetite. Pode-se inferir que a taxa
de ocorréncia de doencgas respiratorias em bezerros foi de 23,75% (19/80), um
valor bem maior que os 10% recomendados para ocorréncia de problemas
respiratorios pelo padrao ouro para criacdo de bezerras e novilhas leiteiras na
fase de aleitamento. Destaca-se a importancia do manejo sanitario preventivo,
sobretudo acerca da conscientizacao e educacédo sanitaria dos tratadores sobre
a adocdo de boas praticas de higiene, manejo e biosseguridade nas

propriedades, com viés de prevencéo das doencas respiratdrias nos bezerros.

Palavras-chave: Amazobnia, Enfermidade, Manejo, Neonato
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OCCURRENCE OF RESPIRATORY DISEASES IN GIROLANDO
CALVES BRED IN THE HUMID TROPICS AMAZON

Calves, in their various rearing systems, are affected by respiratory diseases,
especially when there is a high concentration of pathogens in heifers, and the
neonatal period is the most challenging of t