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APRESENTAGAO DO EVENTO

O | Simpdsio 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 apresentagao de resumos cientificos, mesas-redondas e minicurso pratico
pos-evento sobre ultrassonografia toracica.

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

Atualizar os conhecimentos com a apresentagcdo e discussao de
resultados recentes das pesquisas cientificas. Pretende-se expandir as
fronteiras do conhecimento relativas aos métodos de diagndstico precoce,
aplicacao da ultrassonografia toracica, método nao-invasivo de diagndstico de
broncopneumonias, o0 que evita o uso indiscriminado de antimicrobianos por
erros diagnosticos, além do estabelecimento do desafio microbioldgico, e
desenvolvimento de protocolos terapéuticos e emprego das biotecnologias
(vacinas nasais e injetaveis) nos programas de prevencao 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 os resumos
cientificos para registrar e memorizar este evento tao especial.

Profe. Viviani Gomes Profe. Alice Maria Melville Paiva Della Libera
Coordenadora do Evento Coordenadora da Comissao Cientifica
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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 guiding 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. 7-10 d 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.

Palestras




. 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

Palestras




14

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
10t ICS cranial to the 2™ ICS.

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

Palestras




15

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 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?
ii. 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
i. 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 pneumonia is 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
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TL Ollivett, 2014

TL Ollivett, 2014
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CLINICAL EXAMINATION OF THE RESPIRATORY SYSTEM OF
CATTLE

Prof. Dr. Roberto Calderon Gongalves e Dr?. 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
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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.
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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.
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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 (Pls). 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 HoBiPeuv.

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 Ill (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 Pl's animals, either by the sale of positive pregnant animals,
or by positive fetuses in negative pregnant females, in addition by the low

Palestras




51

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 Pls 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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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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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%,° 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.'®. 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.'8711 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.®

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.
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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 ftranstracheal 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., ltem #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 14-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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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.

2) 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.

3) 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.

4) 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. A5cm
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.

5) 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.3* 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. ldentification 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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Amelia R. Woolums
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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.®
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
FTPI.#1823 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 IgG. 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
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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.?®
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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 0 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
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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.

Palestras




99

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 Pl 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 PONTUAGAO
DE WISCONSIN E CALIFORNIA PARA DETECCAO DE DOENGA
RESPIRATORIA BOVINA (DRB) EM BEZERROS LEITEIROS
PRE-DESAMADOS EM CONDIGOES AMBIENTAIS
SUBTROPICAIS

Nathalia Decaris', Sébastien Buczinski?, Daniela Irlanda Castro Tardon', Luana
Camargo?, Larissa Miranda Padilha', Stefano Carlo Filippo Hagen', Amelia Woolums?3,

Viviani Gomes®.

' 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) € uma doenga multifatorial que causa
impactos negativos a curto e longo prazo. A detecgao precoce é crucial para
resposta imediata ao tratamento, bem como para diminuir o risco de mortalidade.
Os sistemas de pontuagéo 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 pontuacido tém a mesma precisao
em condigbes tropicais. Portanto, este estudo avaliou a acuracia de quatro
meétodos diferentes de sistemas de pontuagéo clinica, bem como a haptoglobina
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sérica para diagnosticar a DRB em bezerros leiteiros Holandeses em condi¢des
subtropicais. Os exames complementares utilizados para o diagnéstico da DRB
foram ultrassonografia toracica (UST, positivo se profundidade de consolidagao
=1cm), ausculta toracica (AUSC, positivo se estertores, sibilos ou areas
silenciosas estavam presentes), escore de Wisconsin (WISC, =2 categorias com
pontuagdes de =2), escore da Califérnia (CALIF, positivo se pontuacéo total =25).
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 Sao Paulo. Modelos
Bayesianos de classe latente foram usados com prioris informativas para a
precisao 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%
(563,6-80,1) 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 pontuagao foi
semelhante ou melhor do que o encontrado em estudos norte-americanos,

apesar de os bezerros estarem em ambiente tropical.

Palavras-chave: Doencga Respiratéria 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 25). 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

Doencgas Respiratdrias dos Bovinos




111

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

Isabela Bernardes Moreira®, Gabriel Vieira Soares', Giulia Said Oliveira', Gabriela
Antevelli', Henrique Passos Pecganha Vieira', Gustavo Adolfo Alimendares Palacios®,

Barbara de Andrade Alves’, Rodrigo Melo Meneses®.

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

Brasil.

Sabe-se que o diagnostico das doengas respiratérias em bezerros representa
um grande desafio para a pecuaria brasileira, uma vez que estas afecgdes
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 padrao ouro dentre os que temos disponiveis atualmente,
foi realizado um estudo transversal em uma fazenda produtora de leite em Minas
Gerais com o objetivo de analisar a correlagéo entre a UST e os 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 correlagao de postos de Spearman entre os casos positivos na UST e
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os 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 Padrao Respiratorio CA (p<0.001).
Os demais parametros avaliados obtiveram valor de p>0.05 e por isso nao foram
considerados estatisticamente relevantes. Desta maneira, observou-se fraca
correlagao entre estes sinais clinicos e a UST, sendo tosse e secre¢ao nasal,
em ambos 0s escores, € padrao respiratério no escore de CA, os parametros
com melhor correlagdo com UST. Considerando que, muitas vezes, os sinais
clinicos ndo estdo presentes, conclui-se que a avaliacdo de escores clinicos
respiratorios apresenta grande limitagao diagnostica, apesar de sua relevancia
na rotina, dada a escassez de métodos efetivos de diagndstico de doencgas

respiratorias em bovinos.

Palavras-chave: DRB, Tosse, Secre¢ao Nasal, Diagnodstico, 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”.

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

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

As afecgdes respiratorias representam uma das principais causas de morbidade,
mortalidade e perda econOmica 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 notificacédo
compulséria e € imprescindivel, o reconhecimento das lesdes causadas pela
infecgdo por Mycobacterium bovis e detecgao dos infectados no plantel. Neste
contexto, o exame ultrassonografico surge como uma ferramenta auxiliar no
diagndstico da tuberculose, por permitir visualizagao 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 aplicagao do exame ultrassonografico transtoracico, na rotina da

clinica de ruminantes, como auxilio diagnéstico da pneumonia granulomatosa e

Doencgas Respiratdrias dos Bovinos




116

caracterizar os 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 lesdes
visualizadas tinham aspecto nodular/piogranulomatoso, de distribuicdo difusa
nos lobos pulmonares, sendo a maior ocorréncia em 8° e 7° espacgos intercostais
(EIC), regiao cranioventral, em ambos antimeros, sendo também observadas em
outros orgaos, como: baco (5/7), figado (4/7), linfonodos mesentéricos (4/7),
parede ruminal/reticular (3/7 [cada]) e ubere/utero (1/7[cada]). Os nodulos
apresentavam ecotextura heterogénea, hiperecogénicos, com halos
hipoecoicos, medindo 1.97 cm (média), causando artefatos do tipo tail comet,
pulmdo com irregularidades pleurais, efusdo pleural, padrdo exacerbado de
reverberagdes, expandindo o campo pulmonar caudo-ventralmente e com areas
de consolidacao (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 diferenciagéo da tuberculose de outras
pneumonias e/ou afecgdes, possibilitando a indicagéo clinica de isolamento dos
animais suspeitos, tuberculinizagdo, realizacdo de biopsias e decisdo da
viabilidade de tratamento ou condenacdo do animal no plantel, reduzindo as
perdas econdmicas do produtor.

Palavras-chave: Afeccbes respiratorias, Bovinos, Diagnostico 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 DOENGA RESPIRATORIA EM 190
BEZERRAS DA RACA HOLANDESA UM ESTUDO
TRANSVERSAL
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Entre as principais causas de mortalidade em bezerras o complexo doencga
respiratoria bovina (DRB) tem como desafio o diagndstico tardio e equivocado
que é feito a campo. O estudo foi realizado com 190 bezerras da raga 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 Califérnia
(CA) e Auscultagdo Pulmonar (AP) por avaliador unico. Realizou-se analise 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 identificagdo e mensuracao de areas de consolidagao 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
correlagdo entre a técnica semiolégica e a UST na constatacdo de areas
acometidas devido ao fato de ambas avaliarem focos de pneumonia. A auséncia
de correlagbdes mais significativas entre os escores clinicos e a UST sugere que
os métodos podem estar identificando alteragdes diferentes dado que os scores
clinicos além de possuir parametros relacionados a pneumonia avaliam
possiveis alteracdes no trato respiratério superior. Lesdes cronificadas podem
também n&o aparecer nos scores clinicos, mas se apresentam no ultrassom,
dentro de um estudo transversal ndo é possivel qualificar as lesdes. Tradando-
se de propostas similares, esperava-se concordancia elevada entre os escores
clinicos de WI e CA porém a diferenga na graduagao dos parametros dos scores
podem ter interferido nesta relagcdo. Os métodos possuem abrangéncias
diferentes e se correlacionam com intensidades diferentes. A ultrassonografia
pulmonar € importante para diagnostico 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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O Brasil possui 218,2 milhdes de cabegas bovinas e chegou a produzir 35,4
bilhdes 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 € fundamental na fase inicial pré-pubere.
Estima-se que 75% das bezerras venham a ébito no primeiro ano de vida e uma
das causas sao as doengas respiratorias. Diante disto, o objetivo deste estudo
foi avaliar qual a forma de diagnosticar enfermidades respiratorias € 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 raga
holandesa, com histérico de doenca respiratéria € mantidas em bezerreiros
coletivos. Estas foram avaliadas pela auscultagcdo pulmonar e os animais que

apresentaram alteragdes, foram descritos como positivos para doenca
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respiratoria. Estes animais também foram avaliados pelo escore respiratorio de
Wisconsin (foram atribuidos escores de zero a trés baseados na interpretagéo
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 (padrdo ouro) foi realizada com sonda
micro convexa de 6.5 MHz (10 pontos tricotomizados por lado da regido
pulmonar). As alteragdes observadas foram: auséncia de linhas A, presencga de
linhas B, consolidagdo pulmonar, presencga de liquido pulmonar e alteragado 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 ndo apresentou associagao (p=0,0639) demostrando sua baixa
eficiéncia. O escore respiratério Wisconsin, comparado com o0 exame
ultrassonografico, apresentou associacao (p=0,0365). Pode-se concluir que o
escore respiratério demonstrou ser efetivo para o diagndstico precoce
principalmente na auséncia de equipamento ultrassonografico. Ja o método de
auscultacdo se demonstrou um método ultrapassado quando trata-se de

diagndstico precoce de doengas respiratorias 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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AVALIAGCAO DA RESPOSTA SOROLOGICA INDUZIDA POR
VACINAS REPRODUTIVAS VIVAS MODIFICADAS CONTRA O
HERPESVIRUS BOVINO TIPO 1 (BOHV-1) EM NOVILHAS
GIROLANDO
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Andres Wigdorovitz*, Tanaane lenk®, Fabiano Koerich Vieira®, Leonardo Moreira®,
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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 formulagéo: 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 delegéo dos genes gE- e tk- tipo 1, cepa CEDDEL, dose unica;
Grupo controle D (n=6). Amostras de sangue foram coletadas na primovacinagao
(DO), e aos 30 e 60 dias apods 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 protegao (= 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 os animais vacinados soroconverteram e
apresentaram um aumento de 4x em relagao aos titulos basais. De acordo com
os resultados, desde que seguidas as recomendacgdes dos fabricantes, em geral,
a imunogenicidade do BoHV-1 na maioria das vacinas vivas € modificadas contra

o 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 (DO0),
and at 30 and 60 days after the 1st 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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AVALIAGAO DE UMA VACINA DIRECIONADA A SUBUNIDADE
CONTRA BVDV EM BOVINOS DE CORTE
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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
circulagao 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 circulagao viral
natural dentro deste grupo. O grupo Controle também teve significativamente
mais animais tratados para casos de BRD em comparagéo 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 redugao da circulagao de BVDV
dentro desse grupo, levando a um numero menor de animais que precisam ser

tratados para BRD.

Palavras-chave: Bovinos de corte, BVD, vacinagao
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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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AVALIAGAO DO POTENCIAL PROTETIVO DAS VACINAS
CONTRA O HERPESVIRUS BOVINO TIPO 1 (BoHV-1) EM
MODELO GUINEA PIG
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Herpesvirus Bovino tipo 1 (BoHV-1) causa significativas perdas econdmicas nos
rebanhos mundiais, por ser um virus associado ao Complexo Respiratorio
Bovino e doengas reprodutivas. O objetivo do trabalho foi verificar o perfil
imunogénico de sete vacinas contendo o BoHV-1, por meio da mensuragéo dos
titulos de anticorpos especificos utilizando a virusneutralizagdo 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 hidroxido de aluminio (Selenato de sodio 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 primovacinagao e apés 10 dias da revacinagdo. 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 versdo 9.4). Foi
detectado efeito do grupo (P< 0,0001), tempo (P=0,0017) e interagéo
grupo*tempo (P< 0,0001). Todas as cobaias apresentaram titulos de anticorpos
neutralizantes < 4,0 na primovacinagao. Os maiores titulos de anticorpos
neutralizantes apos as vacinag¢des foram observados nas cobaias vacinadas
com as formulagcdes B e D. Os titulos de anticorpos totais mensurados pelo
ELISA também foram maiores nos animais vacinados com as formulacbes B e
D, seguidas da vacina C. As vacinas que possuiam BoHV-1 vivos e modificados

na sua formulagédo apresentaram melhor resposta soroldgica.

Palavras chaves: Anticorpos, virusneutralizagao, 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 interagao
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 formulagbes B and D. Os titulos de anticorpos totais
mensurados pelo ELISA também foram maiores nos animais vacinados com as
formulagcbes 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
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A Mannheimia haemolytica esta relacionada ao Complexo Doenca Respiratéria
dos Bovinos, a qual se atribui evolugdo para uma forma grave de pneumonia
fibrinonecrética. Atualmente na literatura, existem poucas evidéncias cientificas
a respeito de avaliagbes do quadro evolutivo de mannheimiose. Assim,
objetivou-se avaliar as alteragcbes 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-infecgao;
Momento 2 (M2): pos-infecgao e aparecimento dos sintomas; Momento 3 (M3):

um dia pds-tratamento; Momento 4 (M4): sete dias pds-tratamento. Os animais
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foram avaliados por broncoscopia e isolamento do agente. Utilizou-se o animal
sadio anteriormente as manifestagdes clinicas da mannheimiose como controle
de si mesmo. Na avaliagao dos resultados foi possivel inferir que no exame de
broncoscopia, havia caracteristicas normais no aparelho respiratério no M1. Ja
em M2 identificou-se alteragdes caracteristicas de quadro pneumonico, no qual
0s bezerros, apresentaram grande quantidade de secrecgao fibrinonecrética, de
coloragao que alternou do amarelo até o esverdeado, e com vasos ingurgitados
e bem evidentes. Em M3, essas alteragdes 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
pneumoénico apos o tratamento e auséncia de re-isolamento de M. haemolytica
na cultura bacterioléogica, no M3 e M4. Desta forma, conclui-se que a
mannheimiose possui rapida evolugdo, chegando a ocasionar pneumonia
fibrinonecroética . Contudo, o tratamento com norfloxacina se mostrou eficaz no

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

Palavras-chave: Afeccbes respiratérias, Bovinocultura leiteira, Broncoscopia,

Pneumonia fibrinonecrética
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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
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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 preé-
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 Sao Paulo, uma fémea, bovina, SRD, 7 anos de
idade, oriunda de propriedade com criagdo extensiva, em Micaratu-SP. Possuia
histérico de emagrecimento progressivo ha aproximadamente dois meses, com
tosse esporadica. Na admissdo, apresentava apatia, escore de condigcéo
corporal 1,5, desidratagao (6%), aumento de linfonodos cervicais superficiais e
mandibulares, secrecdo nasal serosa bilateral, sensibilidade a percussao
pulmonar, crepitagcao 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 nddulos em
pulm&o e pleura visceral. Na endoscopia traqueobrénquica notou-se coagulo em
seio nasal. Por meio da clinica apresentada e achados ultrossonograficos
elencou-se a tuberculose como diagndstico presuntivo e amostra de lavado
traqueal foi coletada para cultura, identificando-se micobacterias nao
tuberculosas. Iniciou-se tratamento com enrofloxacina, meloxicam, bromexina e
dipirona. Apds tratamento prolongado, apresentando melhora pouco expressiva
e sem evolugado positiva, decidiu-se pela eutanasia. Durante a necropsia,
realizada pelo Servigo de Patologia Animal da Universidade de Sao Paulo, foram
observadas formacgdes nodulares pedunculadas de 0,5 a 5,0 cm de didametro 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
diagndstico de carcinoma pulmonar adenoescamoso com metastase. Ha relato
de adenocarcinoma pulmonar associado a infecgédo por Mycobacterium sp. em
bovino, porém ndo ha, na literatura consultada, casos de carcinoma
adenoescamoso, ndo sendo possivel predizer a correlacao entre a infeccao 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 doengas pulmonares crénicas,

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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COMPARAGAO ENTRE O ESCORE DE AVALIAGAO CLIiNICA DA
CALIFORNIA E A RADIOGRAFIA TORACICA NO DIAGNOSTICO DA
DOENGA RESPIRATORIA DE BEZERROS

Luiz Fernando de Queiroz Souza', Ana Paula Gongalves Ferreira?, Beatriz Mano e Silva?,
Anna Fernanda Machado Sales da Cruz Ferreira?, Vitor Santiago de Carvalho?, Erica

Chaves Lucio’

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

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

A produgédo 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 milhdes de cabecas de bezerros no ano de 2022. Os
bezerros adoecem principalmente por falhas no manejo, que vao decorrer em
diarreias, onfalites e as doengas respiratérias que sdo subdiagnosticadas dentro das
propriedades. Objetivou-se analisar a técnica diagndstica de avaliagao clinica para
doenca respiratoria do Escore da Califérnia verificando sua efetividade através da
comparagao 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, secrecéo
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 o escore clinico da
Califérnia. Ja na radiografia toracica comprovou-se que 100% dos animais avaliados
apresentavam alteragdo no padrao pulmonar, sendo entdo considerados como
positivos para doenga respiratéria. O escore clinico da Califérnia mostrou boa
eficiéncia em detectar os animais doentes com pontuacgdes de presenga ou auséncia
dos sinais clinicos de forma direta. Os animais que ndo pontuaram suficientemente
para serem incluidos como positivos podem ser explicados pelo padrédo de imagem
radiografica do tipo intersticial, que comprova sinais leves de acometimento pulmonar.
A avaliagao 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 diagndstico precoce e na tomada de decisdo quanto a

tratamento e manejo preventivo.

Palavras-chave: Bovinos; Califérnia; doenga 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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O Brasil atua no cenario mundial como o pais que mais cresce seu rebanho de
bovinos. Em 2022 estima-se crescimento de 53,3 milhées de cabecas de bezerros. As
doencgas respiratorias representam parcela expressiva das enfermidades desta
classe, como afecgdes primarias ou secundarias as onfalites e diarreias, embora o
diagndstico da doenga respiratoria dos bezerros permanecga negligenciado. Objetivou-
se com esse estudo analisar a técnica diagndstica do escore de avaliagao clinica de
Wisconsin para doenca respiratéria verificando sua capacidade de identificacdo
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, secre¢ao
nasal, ocular e o seu tipo e a posi¢ao de cabecga 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 respiratéria de acordo com escore clinico de Wisconsin.
E 100% dos bezerros foram positivos para doenga respiratoria, de acordo com a
radiografia toracica que indicou padrdes de imagem radiografica alterados. A
graduacao das pontuagdes 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 avaliacéo 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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DISTRIBUIGAO DAS CONSOLIDAGOES PULMONARES EM
BEZERRAS COM DOENGA RESPIRATORIA BOVINA
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Passos Peganha Vieira', Jodo Paulo Andrade?, Tiago Facury Moreira®.
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Brasil.

A ultrassonografia toracica € uma técnica que permite o diagndstico de casos
clinicos e subclinicos de doenca respiratéria bovina (DRB) ao possibilitar a
visualizagédo de areas de irregularidades pleurais e consolidagdes pulmonares
no animal vivo. O objetivo do trabalho foi de avaliar a distribuicdo das
consolidacdes pulmonares em cada lobo pulmonar de bezerras da raga holandés
pela técnica de ultrassonografia toracica. Em uma fazenda de produgéo 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
avaliacoes em diferentes momentos. Em 466 avaliagdes dos lobos pulmonares
positivas na ultrassonografia, 25% (117/466) apresentaram consolidagdes em
ambos os pulmdes, 72,7% (339/466) apenas no pulmao direito e 1,7% (8/466)
apenas no pulmado esquerdo. A principal localizacdo das consolidagdes
pulmonares foi observada na porg¢ao cranial do lobo cranial direito, com 87,6%
(408/466) das consolidagdes encontradas e 42,9% (200/466) destas restritas a
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esta regido. A porgao caudal do lobo cranial direito foi a segunda area mais
afetada, com 38,9% (182/466) das lesdes, seguido pelo lobo médio (22,4%;
105/466), porgcéo 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
avaliagdes, enquanto nos demais casos as lesdes iniciaram nos lobos craniais e
se estenderam até as porgdes caudais. O lobo cranial normalmente é o mais
acometido em bezerros com broncopneumonia, pois € o primeiro a receber os
patdgenos das vias aéreas superiores, além de ser aerado através do brénquio
traqueal, uma pequena abertura na traqueia localizada cranialmente a bifurcacao
da carina, o que dificulta a depuracdo mucociliar pela localizagdo e tamanho.
Quando a ultrassonografia toracica € 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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DOENGCA RESPIRATORIA EM BOVINOS DE LEITE ASSOCIADA
A INFECGOES POR GAMMA HERPESVIRUS OVINO 2, GAMMA
HERPESVIRUS BOVINO 6 E CORONAVIRUS BOVINO
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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
funcdo do OvGHV2 como causa da doenga respiratdria bovina (BRD) € incipiente
e nao 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 apods episodios de desconforto respiratério (n=7) para a detecgao
molecular dos principais patdogenos 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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que 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 infecgbes
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 respiratorio 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 OvGHV2, um Macavirus, foi o agente infeccioso
frequentemente detectado em bovinos de leite com manifestacéo clinica e
histolégica de pneumonia e foi associado a sindrome respiratéria aqui descrita.
Consequentemente, sugere-se que o OvGHV2 seja considerado como causa de
DRB e deve ser incluido no diagndstico diferencial de bovinos com sindrome

respiratorio.

Palavras chaves: doenga pulmonar; diagnéstico 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
gammaherpesvirus 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
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Embora vacinas intranasais contra complexo respiratorio bovino (CRB) contendo
virus atenuado provoquem maior estimulagdo 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 respiratorio sincicial bovino e
potencializaram a resposta humoral apds a vacinagdo em modelos murino,
gerando-se a duvida se poderiam ter o mesmo efeito em bezerros. Este trabalho
teve o objetivo de verificar se o probiodtico contendo E faecium e S cerevisiae
atenua a inflamagéo causada pela vacina na regiao do trato respiratério em 24
bezerras da raga 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 suplementagao
ocorreu durante 56 dias (Probios precise®, Ouro Fino®, 2g/dia/animal). A

vacinacgao 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 avaliagdes
endoscopicas do trato respiratorio; e analises citoldgica broncoalveolares (BA) e
mensuracgao de IgA BA. Os grupos vacinados apresentaram maior irritagao da
nasofaringe e traqueia em D18 e D22. O grupo V apresentou reducao da
producdo de ERO por fagécitos BA e aumento da celularidade por influxo
neutrofilico na regido em D18 e D22. O SV apresentou aumento de produgcao
ERO por fagécitos BA nos dias 18 e 22, com manutengao da celularidade local.
Em D36, os grupos vacinados apresentaram aumento de celularidade local por
influxo de neutrdfilo. Em D22 houve aumento da produgao 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 suplementagdo com E
faecium e S cerevisiae isolada promoveu aumento de produgao de IGA BA e em
associacdo com a vacina, atenuou a inflamagao do trato respiratério produzida
pela mesma, evitando a redugdo da imunidade celular local, além de
potencializar a resposta humoral da vacina contendo virus atenuado contra o
CRB.

Palavras-chave: macrofago 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 (621 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 Ferreira®, Bruna Aparecida Feliciano', Bruna Aparecida Feliciano®,
Alice Maria Melville Paiva Della Libera', Fernando José Benesi', Lilian Gregory*, Maria

Claudia Araripe Sucupira', Viviani Gomes', Fabio Celidonio Pogliani’.
" Universidade de S&o Paulo, Clinica de bovinos e Pequenos Ruminantes, Sdo Paulo, Brasil.

A tuberculose bovina é uma zoonose de ocorréncia mundial, que representa
grandes riscos a saude da populagdo que consome produtos de origem animal
e determina grandes prejuizos a pecuaria. Atualmente a doenga encontra-se em
controle rigoroso em muitos paises desenvolvidos, mas ainda € 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 Séao
Paulo. A distribuigcdo dos casos positivos revelou que 100% dos 41 casos foram
provenientes do Estado de Sao Paulo, sendo distribuidos entre os municipios de
Sao 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 os municipios do sudoeste da regiao metropolitana de Sao 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 queixas 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 reacéo considerada inconclusiva
ao teste e 53,84% apresentaram reacao considerada positiva. A nado realizagéao
dos testes de tuberculina em 40% (16/41) dos bovinos estava associada ao fato
de que estes animais ndo apresentaram manifestagdes clinicas sugestivas da
tuberculose bovina. Dentre os animais eutanasiados e/ou que foram a ébito, os
achados anatomopatolégicos mais comumente observados foram: 100%
apresentavam lesdes granulomatosas em diversos 6rgaos, com abscessos de
conteudo purulento e caseificado, e lesdes 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,

prevencgao e diagnéstico.

Palavras-chave: doenca respiratéria; 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 Sao 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 Maia', Mariluce Cardoso Oliveira’, José Augusto Ferronatto®,

Camila Freitas Batista®, Alice Maria Melville Paiva Della Libera®.

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

A doenga respiratéria bovina representa um gargalo na produgéo de bovinos,
principalmente nas fases de cria e recria. A Mannheimia haemolytica, é 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 imunoldgica do pulmao. O objetivo deste estudo
foi identificar e avaliar a populagao de leucdcitos 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-infec¢ao; Momento 2 (M2): pds-

infecc&o e aparecimento dos sintomas; Momento 3 (M3): um dia pos-tratamento;
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Momento 4 (M4): sete dias pds-tratamento. A quantificacdo e identificacdo das
populacdes celulares foi realizada por citometria de fluxo. A analise 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+ nao vacuolizados reduziram no G2 no M2 em
relacdo ao M1 e M4 (P=0,0321). Enquanto, CD4/CD8+ vacuolizados diminuiu
em M2 em relagdao a M4, em G1 (P=0,0049) e G2 (P=0,0085). O uso ou nao de
anti-inflamatério nao interferiu nas populacbes avaliadas. A analise dos
mononucleares totais do LBA apresentoram diferenca no G2, onde o M1
apresentou reducdo de células em relagdo ao M4 (P=0,043). Observando a
populagcdo 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 populagdes expressando TLR4 o G1
apresentou diferenca entre os momentos, onde as populagbes em M2 foram
menores em relacdo as populagoes em M4 (P=0,029). Conclui-se que as
alteragdes funcionais dos fagécitos apresentam papel importante na patogenia

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

Palavras-chave:Doenga respiratoria bovina, Fagocitos alveolares, infec¢ao

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 ViRUS~ 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

Romaldini', Marcia M. Fusuma’, Alexandre L. Gomes®, Liria Hiromi Okuda’.

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

de Bacteriologia Geral, Sdo Paulo, Brasil.

O complexo de doencgas respiratérias bovinas (BRDC) € um dos principais
problemas enfrentados pelos produtores com perdas econémicas 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
associagao com agentes bacterianos como Pasteurella multocida, Mannheimia
haemolytica e Histophilus somni. O presente trabalho descreveu problemas
respiratorios em criagao de bovinos na regido Sudeste do Estado de Sao Paulo.
Cinco bovinos com sintomas respiratérios como: febre, coriza serosa com
evolugdo mucopurulenta e tosse produtiva. Amostras de suabe nasal em solugéo
fisiologica a 0,9%, foram encaminhadas aos laboratérios de Bacteriologia Geral
e Viroses de Bovideos do Instituto Bioldgico, para diagndstico bacteriolégico e

viral de doengas respiratorias. Foi realizada a PCR para deteccédo da P
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multocida. com alvo no gene KMT1 e amplificagdo de fragmento de 460 pb. O
diagnostico molecular para BRSV e PI3 por q 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 COz2 por 5 dias.
Das cinco amostras de suabe, 2/5(40%) foram positivas para P. multocida, 5/5
(100%) amostras foram positivas na RT-gPCR 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 respiratorio bovino
e deteccao de P multocida em amostras de suabes nasais de bovinos no Estado
de Sao Paulo. O diagnéstico diferencial possibilitou a detecgao de associagao
de virus e bactérias em um surto de doenca respiratdria bovina, contribuindo
para o conhecimento epidemiolégico e para a tomada de medidas de tratamento

e controle dos agentes envolvidos.

Palavras chaves: pneumonia, co-infecgao, 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 (bPI13). 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 Biolégico 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 PI3 used a set of primers and probes for N and M genes, respectively.
Viral isolation of the positive samples in the RT-gPCR was performed in Madin
Darby Bovine Kidney (MDBK) monolayer cells mantained at 37°C with 5% CO:
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 DOENGA RESPIRATORIA BOVINA

Thalita Martins Domingues®, Janaina Santos Ferreira®, Viviani Gomes®, Fabiano
Koerich Vieira?, Leonardo Moreira Sviercoski?, Tanaane lenk?, Jefferson Tramontini

Pagno?.

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

2 Frisia Cooperativa Agroindustrial, Carambei, Parang, Brasil.

A biosseguridade tem se expressado como um ramo em ascensao quando
observado no cenario da produgao leiteira, devido a grande gama de pontos de
acao 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 contengéo da infecgéo viral bem como
da doenca respiratoria. Assim, o presente estudo objetivou mensurar fatores
relacionados as doencas respiratérias em rebanhos pertencentes a Frisia
Cooperativa Agroindustrial. Para tal, estruturou-se um questionario dividido em

duas sec¢des, para captagao de informacgdes sobre praticas gerais e especificas
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relacionadas ao BoHV-1 e BVDV. Nesse formulario, obteve-se 68 respostas, as
quais demonstraram a percepc¢ao de nao protecao das propriedades em relagao
aos virus de enfoque (50,7%; 34/67), assim como a preocupagado em relagao ao
acometimento por BoHV-1 e BVDV (96,9%; 63/65) e em relagao a percepgao de
risco dos produtores quanto as doencas respiratérios, os bezerros foram
identificados como a categoria com maior desafio (78,8%; 52/66) seguido das
vacas em lactacao (16,7; 11/66). Além disso, houve relato de registro de
ocorréncia de doenga respiratoria (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
espago 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 destinagao de fetos abortados
(6%; 4/67) ndo sado adotadas, situagdes 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 saude por meio do controle de pontos estratégicos, deve-se considerar
como ponto de partida o nivelamento do conhecimento sobre doenga respiratoria
assim como o incentivo ao monitoramento visando o status sanitario igualitario a

producao leiteira.

Palavras-chaves: Biosseguridade, Herpesvirus, Doenga Respiratéria, BVDV
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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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Hugo Andrey Santos dos Santos’, Waldjanio de Oliveira Melo', Gabriel Alves
Nogueira®, Viviani Gomes?, Bruno Moura Monteiro*, Luciara Celi Chaves Daher', José

Dantas Ribeiro Filho®, Rinaldo Batista Viana'.

" Universidade Federal Rural da Amazdnia, Instituto da Saude e Produgédo Animal, Belém,
Para, Brasil.
2 Universidade de Sao Paulo, Faculdade de Medicina Veterinaria e Zootecnia, Sdo Paulo,
Brasil.

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

Os bezerros, em seus diversos sistemas de criagcdo, sao afetados por doencas
respiratorias, sobretudo quando se ha 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 doencgas
respiratérias 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 prevengao de
onfalopatias o corddo umbilical era tratado com iodo 10% até a mumificagéo 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
secrecao 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 criagao de bezerras e novilhas leiteiras na
fase de aleitamento. Destaca-se a importédncia do manejo sanitario preventivo,
sobretudo acerca da conscientizagcao e educacao sanitaria dos tratadores sobre
a adocdo de boas praticas de higiene, manejo e biosseguridade nas

propriedades, com viés de prevengao das doencgas respiratorias nos bezerros.

Palavras-chave: Amazénia, 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 the calf's life. The objective of this work
was to evaluate the occurrence of respiratory diseases in girolando calves reared
in the humid Amazonian tropics. The study was carried out in a property located
in the municipality of Paragominas, with a rainy tropical climate, para state, from
December 2021 to July 2022, in which 80 calves were used, 28 males and 52
females, followed from birth to 60 days of age. During the daily management, a
health round was held to verify the health status of the calves, where, in view of
this, when observing some alteration, the animal was examined, treated and
monitored until its recovery. The property had colostrum bench and at the birth of
a calf was provided thawed colostrum in a water bath at an average temperature
of 35 to 40 °C with brix degree of 25%. When necessary the colostrum was
enriched with artificial colostrum powder until it reached the brix degree equal to
25%. For the prevention of ophnopathies, the umbilical cord was treated with 10%
iodo until mummification and fall of the external umbilical stump. The diagnosis
was made by physical examination of the calf, identifying the symptoms among
which, cough, fever, presence of mucopurulent secretion, apathy and loss of
appetite. It can be inferred that the rate of occurrence of respiratory diseases in

calves was 23.75% (19/80), a value much higher than the 10% recommended for

Doencgas Respiratdrias dos Bovinos




185

the occurrence of respiratory problems by the gold standard for the rearing of
heifers and dairy heifers in the breastfeeding phase. The importance of
preventive health management is highlighted, especially regarding the
awareness and health education of the handlers about the adoption of good
hygiene practices, management and biosecurity in the properties, with bias in the

prevention of respiratory diseases in calves.

Keywords: Amazon, Disease, Management, Neonate
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PLEUROPNEUMONIA INTERSTICIAL AGUDA SEVERA EM
VACA GIROLANDO: RELATO DE CASO

Rafael Assis Torres de Almeida’, Isabela Queiroz Takahashi', Isabella Pereira
Raimundo', Yasmini da Silva Schunk’, Carlos Alberto Moreira Junior', Igor Cezar

Kniphoff da Cruz', Jankerle Neves Boeloni', Rafael Otaviano do Rego®.

" Universidade Federal do Espirito Santo, Medicina Veterinaria, Alegre, Espirito Santo, Brasil.

As doencgas respiratorias possuem grande capacidade de transmissao,
principalmente em sistemas de confinamento, dentre as pneumonias, as mais
frequentes sdo as broncopneumonias e as pneumonia intersticiais, essas por
sua vez causam inflamacao pulmonar decorrente de infecgdes virais ou inalagéao
de toxinas. Objetiva-se relatar um caso de pleuropneumonia intersticial em vaca
Girolando prenha de cinco anos, proveniente de Compost Barn de Jerénimo
Monteiro/ES, atendida no Setor de Animais de Producao do Hospital Veterinario
da Universidade Federal do Espirito Santo, Campus Alegre/ES. Na anamnese
relatou outros casos de pneumonia em diferentes categorias de animais.
Clinicamente, observou-se apatia, anorexia, desidratagao e enoftalmia. O quadro
respiratorio grave demonstrou dispneia mista com areas de abafamento e
crepitacdo na auscultacédo pulmonar, com aumento do campo na percussao
toracica direita, além de aumento de volume dorsal evidenciando enfisema

subcutédneo que se estendia da regido dorsal cervical até a toracolombar. No
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exame ultrassonografico, verificou-se a presenga de grande quantidade de gas,
sobretudo em hemitérax direito, associado a presenca de moderada quantidade
de conteudo anecogénico entremeado em lobos pulmonares. O hemograma
revelou hiperfibrinogenemia, desvio nuclear de neutréfilos a esquerda leve e
regenerativo, assim como neutroéfilos toxicos com nucleo em formato de donuts.
Na bioquimica evidenciou aumento das concentragdes séricas de proteina total,
glubulina e ureia, além de hipoalbuminemia. Apesar do tratamento, houve
declinio do quadro clinico do animal que veio a 6bito no dia seguinte. Os achados
anatomopatolégicos pulmonares foram congestdo, edema intersticial, enfisemas
alveolar e intersticial difusos, areas de hepatizacdo vermelha em lobo acessério
e infiltrado neutrofilico em pleura e parénquima com congestao difusa severa,
tendo como causa mortis a insuficiéncia cardiorrespiratéria. O histérico de
problemas respiratérios e o tipo de sistema de criagdo da propriedade foram
importantes para o diagndstico. No entanto, apesar do quadro avangado,
dificuldade terapéutica e com o isolamento do agente, os achados clinicos e
exames complementares, contribuiram para diagndstico presuntivo, porém a
pleuropneumonia intersticial aguda severa foi confirmada pelos achados

anatomopatologicos.

Palavras-chave: Complexo respiratério bovino, dispneia, pneumonia,

confinamento
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SEVERE ACUTE INTERSTITIAL PLEUROPNEUMONIA IN
GIROLANDO COW: CASE REPORT

Respiratory diseases have great transmission capacity, especially in
confinement systems, among the pneumonias, the most frequent are
bronchopneumonia and interstitial pneumonia, which in turn cause lung
inflammation due to viral infections or inhalation of toxins. The objective is to
report a case of interstitial pleuropneumonia in a five-year-old pregnant
Girolando cow, from the Compost Barn of Jerbnimo Monteiro/ES, treated at the
Production Animal Sector of the Veterinary Hospital of the Federal University
of Espirito Santo, Campus Alegre/ES. In the anamnesis she reported other
cases of pneumonia in different categories of animals. Clinically, apathy,
anorexia, dehydration and enophthalmos were observed. Severe respiratory
symptoms showed mixed dyspnea with areas of muffledness and crepitus on
pulmonary auscultation, with increased field on right chest percussion, in
addition to increased dorsal volume showing subcutaneous emphysema that
extended from the dorsal cervical region to the thoracolumbar region.
Ultrasound examination revealed the presence of a large amount of gas,
especially in the right hemithorax, associated with the presence of a moderate
amount of anechogenic content interspersed in the lung lobes. The blood count
revealed hyperfibrinogenemia, mild, regenerative left nuclear shift of
neutrophils, as well as toxic neutrophils with donut-shaped nuclei. In
biochemistry, there was an increase in serum concentrations of total protein,

glubulin and urea, in addition to hypoalbuminemia. Despite the treatment, there
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was a decline in the clinical condition of the animal that died the next day. The
pulmonary anatomopathological findings were congestion, interstitial edema,
diffuse alveolar and interstitial emphysema, areas of red hepatization in the
accessory lobe, and neutrophilic infiltrate in the pleura and parenchyma with
severe diffuse congestion, whose cause of death was cardiorespiratory failure.
The history of respiratory problems and the type of rearing system on the
property were important for the diagnosis. However, despite the advanced
condition, therapeutic difficulty and the isolation of the agent, the clinical
findings and complementary exams contributed to a presumptive diagnosis, but
severe acute interstitial pleuropneumonia was confirmed by the

anatomopathological findings.

Keywords: Bovine respiratory complex, dyspnea, pneumonia, confinement

Doencgas Respiratdrias dos Bovinos




190

SURTO DE PNEUMONIA PROVOCADA POR Pasteurella
multocida EM BEZERROS NO SEMIARIDO DO RIO GRANDE DO
NORTE

Ruana Rafaela Lira Torquato Paiva', Wanderson Lucas Alves dos Santos’, Iris da
Silva Marques?, Eribaldo Gomes Nobre Junior', Izabelly Cristina Jales Ramalho de
Oliveira®, Francisco Marlon Carneiro Feij¢", Tiago da Silva Teofilo', Jael Batista

Soares’.

' Universidade Federal Rural do Semi-Arido, Campus Mossord, Mossoré, Rio Grande do Norte,
Brasil.

2 Universidade Federal Rural de Pernambuco, Recife, Pernambuco, Brasil.

O complexo respiratorio bovino (CBR) € responsavel por altas taxas de
morbimortalidade, principalmente, nos rebanhos confinados da espécie. Os
surtos ja relatados tém carater multifatorial e estdo associados a varios
patégenos, dentre eles, a Pasteurella multocida, uma bactéria gram-negativa
oportunista que coloniza o trato respiratorio dos bovinos. Contudo, nos ultimos
anos, relatos de casos fatais dessa enfermidade respiratoria, ocasionados por
esse agente, vém crescendo em bovinos. Nesse contexto, foi acompanhado um
surto respiratério em bezerros mesticos da raga Pardo-Sui¢co com idade e peso
variados. Os sinais clinicos observados foram: anorexia, febre, dispneia,

corrimento nasal mucopurulento, perda de peso e tosse produtiva. No
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levantamento epidemioldgico constatou-se que cerca de 10 dias antes do
aparecimento dos sinais clinicos, foram introduzidos no rebanho seis bovinos
adquiridos em uma feira agropecuaria, sem a realizagcao de quarentena. Dos 38
bezerros que compunham o rebanho, 29 adoeceram e 25 morreram, desses
ultimos, trés foram submetidos a necropsia. Macroscopicamente observou-se
pneumonia fibrinopurulenta, presenca de secrecdo mucopurulenta no interior
dos broénquios e bronquiolos e multiplos abscessos nos lobos pulmonares.
Fragmentos de pulmao coletados para exame histoldgico revelaram a presencga
de neutrofilos, mondécitos e macrofagos, além de fibrina e detritos celulares no
lumen dos broénquios, bronquiolos e alvéolos, associado a miriades bacterianas
intralesionais. Ainda foram coletadas amostras da secregcao bronquial para
cultivo bacteriano, havendo o crescimento de P. multocida cujo antibiograma
revelou a sensibilidade da bactéria a um pentabidtico. Repassando-se ao
proprietario a terapia adequada, a mortalidade cessou. A formacéo de lotes de
bezerros com animais de origens distintas, desconhecendo os aspectos
sanidade ou situagao vacinal dos rebanhos, € um exemplo de fator estressante
que torna os animais susceptiveis ao contagio da CRB. Portando, corrigir esses
fatores predisponentes, é a forma de prevenir e evitar a perpetuacido da doenca

nos rebanhos.

Palavras-chave: febre do transporte; bactéria; terneiro

Doencgas Respiratdrias dos Bovinos




192

OUTBREAK OF PNEUMONIA CAUSED BY Pasteurella
multocida IN CALVES IN THE SEMI-ARID OF RIO GRANDE DO
NORTE

The bovine respiratory complex (CBR) is responsible for high rates of morbidity
and mortality, especially in confined herds of the species. The outbreaks already
reported have a multifactorial character and are associated with several
pathogens, including Pasteurella multocida, an opportunistic gram-negative
bacterium that colonizes the respiratory tract of cattle. However, in recent years,
reports of fatal cases of this respiratory disease caused by this agent have been
increasing in cattle. In this context, a respiratory outbreak was observed in
crossbred calves of the Brown-Swiss breed of varying age and weight. The
clinical signs observed were: anorexia, fever, dyspnea, mucopurulent nasal
discharge, weight loss and productive cough. In the epidemiological survey, it
was found that about 10 days before the appearance of clinical signs, six cattle
acquired at an agricultural fair were introduced into the herd, without quarantine.
Of the 38 calves that made up the herd, 29 became ill and 25 died, of the latter,
three were submitted to necropsy. Macroscopically, it was observed
fibrinopurulent pneumonia, presence of mucopurulent secretion inside the
bronchi and bronchioles and multiple abscesses in the lung lobes. Lung
fragments collected for histological examination revealed the presence of
neutrophils, monocytes and macrophages, as well as fibrin and cellular debris in

the lumen of the bronchi, bronchioles and alveoli, associated with myriad
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intralesional bacteria. Samples of bronchial secretions were also collected for
bacterial culture, with the growth of P. multocida whose antibiogram revealed the
sensitivity of the bacteria to a pentabiotic. By providing the owner with adequate
therapy, mortality ceased. The formation of batches of calves with animals from
different origins, ignoring the health aspects or vaccination status of the herds, is
an example of a stressful factor that makes animals susceptible to CRB
contagion. Therefore, correcting these predisposing factors is the way to prevent

and avoid the perpetuation of the disease in herds.

Keywords: transport fever; bacterium; calf
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SURTO DE RINOTRAQUEITE INFECCIOSA EM BOVINOS DE
CORTE CRIADOS NO RECONCAVO DA BAHIA — RELATO DE
CASO

Lais Gouveia Caymmi’, Mucio Fernando Ferraro de Mendonga', Moisés Dias Freitas’,

Maria Consuélo Caribé Ayres™.
" Universidade Federal da Bahia, Campus Ondina, Salvador, Bahia, Brasil.

As infecgdes por Herpesvirus bovino tipo 1 estdo frequentemente associadas a
casos de rinotraqueite infecciosa bovina (IBR), ainda que outras manifestagées
clinicas também sejam observadas. A infec¢gado pode ocorrer por contato intimo
entre mucosas ou por contato destas superficies com aerossois e secrecdes
corporeas. Os animais infectados tornam-se portadores do virus por toda vida e
a infeccao latente pode ser reativada frente a fatores de estresse. Relata-se um
surto de IBR em rebanho bovino de corte, criados no Estado da Bahia, com
morbidade de 30% e letalidade de 15%. A doenca foi identificada em 13 animais
que pertenciam a um lote de 43 bovinos da raca Nelore, de 18 — 24 meses, que
apresentavam apatia e corrimento nasal, 10 dias apods transporte. O colaborador
da fazenda também informou que dois animais exibiram piora do quadro os quais
vieram a o6bito. Durante o exame fisico foram identificados apatia, inapeténcia,

desidratacdo moderada, mucosas oculopalpebrais e nasal avermelhadas,
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lacrimejamento, linfonodos mandibulares aumentados de tamanho e febre.
Alguns animais exibiam corrimento nasal bilateral seromucoso com discreto
aumento de volume de narinas e dispneia inspiratéria. Um bovino apresentava
depressao, estertor respiratorio, secre¢cao mucopurulenta fétida e profusa, e
lesdes erosivas circulares em mucosa nasal e oral. Foram colhidas amostras de
sangue de 6 animais com pior quadro clinico para realizagdo de hemograma e
diagndstico sorolégico pareado por ELISA indireto com Kits comerciais (Bovine
Rhinotracheitis virus antibodytest kit, HerdChek®, IDEXX Laboratories, EUA). O
exame hematoldgico indicou leucocitose por linfocitose na maioria dos animais
e hiperfibrinogenemia com leucopenia intensas no bovino que exibiu pior quadro
clinico. O exame sorolégico apontou soroconversao nos animais avaliados com
elevagao intensa dos titulos de anticorpos. Os bovinos com sinais clinicos foram
segregados e foi realizado tratamento sintomatico com antipiréticos, anti-
inflamatadrios, hidratagdo e antibioticoterapia. O bovino com sinais clinicos mais
severos também foi tratado com mucolitico, nutracéuticos e curativos nas
erosdes. Os dados clinicos e epidemiologicos puderam direcionar os exames
complementares adequados, que auxiliaram no diagnoéstico da IBR por
Herpesvirus bovino devido ao aumento da titulacdo de anticorpos. Apds o
controle das manifestacées da doenca no lote, foi recomendada a vacinacao dos

animais.

Palavras-chave: Doencga respiratoria, Herpesvirus bovino tipo 1, hematologia,

sorologia, ELISA indireto
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OUTBREAK OF INFECTIOUS RHINOTRACHEITIS IN BEEF
CATTLE BREEDED IN THE STATE OF BAHIA, BRAZIL — CASE
REPORT

Bovine herpesvirus type 1 infections are frequently associated with cases of
infectious bovine rhinotracheitis (IBR), although other clinical manifestations are
also observed. Infection can occur by intimate contact between mucous
membranes or by contact of these surfaces with aerosols and bodily secretions.
Infected animals become carriers of the virus for life and the latent infection can
be reactivated by stress factors. An outbreak of IBR is reported in beef cattle,
breeded in the State of Bahia, with a morbidity of 30% and a lethality of 15%. The
disease was identified in 13 animals that belonged to a lot of 43 Nellore cattle,
aged 18 — 24 months, which presented apathy and nasal discharge, 10 days after
transport. The farm employee also reported that two animals showed worsening
of the condition and died. During the physical examination, apathy, inappetence,
moderate dehydration, reddish oculopalpebral and nasal mucosa, tearing,
enlarged mandibular lymph nodes and fever were identified. Some animals had
bilateral seromucous nasal discharge with a slight increase in nasal volume and
inspiratory dyspnea. One bovine presented depression, snore, fetid and profuse
mucopurulent secretion, and circular erosive lesions in the nasal and oral
mucosa. Blood samples were collected from 6 animals with the worst clinical
condition for hematological exams and serological diagnosis paired by indirect
ELISA with Bovine Rhinotracheitis virus antibodytest kit, HerdChek®, IDEXX
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Laboratories, USA. The hematological examination indicated leukocytosis by
lymphocytosis in most animals and hyperfibrinogenemia with intense leukopenia
in the bovine with the worst clinical condition. The serological examination
showed seroconversion in the evaluated animals with intense elevation of
antibody titers. Cattle with clinical signs were segregated and symptomatic
treatment with antipyretics, anti-inflammatory drugs, hydration and antibiotic
therapy was performed. The bovine with more severe clinical signs was treated
with  mucolytics, nutraceuticals and erosion dressings. Clinical and
epidemiological data could direct the appropriate complementary exams, which
helped in the diagnosis of IBR by bovine herpesvirus due to the increase in
antibody titration. After controlling the manifestations of the disease in the flock,

vaccination of the animals was recommended.

Keywords: Respiratory disease, bovine herpesvirus type 1, hematology,

serology, indirect ELISA
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ULTRASSONOGRAFIA TORACICA NO DIAGNOSTICO DE
DOENCAS RESPIRATORIAS EM BOVINOS: ESTUDO
RETROSPECTIVO DE 132 CASOS

Iraci Cordeiro de Oliveira Neta', Luiz Carlos Fontes Baptista Filho', Nivan Antdnio
Alves da Silva?, José Augusto Bastos Afonso?, Rodolfo José Cavalcanti Souto?, Luiz

Teles Coutinho?, Maria Isabel de Souza?, Jobson Filipe de Paula Cajueiro®.

" Universidade Federal do Agreste de Pernambuco — UFAP, Campus Garanhus, Pernambuco,
Brasil.

2 Universidade Federal Rural de Pernambuco, Campus Garanhus, Pernambuco, Brasil.

As Afecgdes respiratorias sdo comuns na clinica médica de ruminantes,
sobretudo em animais criados de forma intensiva e bezerros, e causam grandes
prejuizos a pecuaria. Entretanto, a percepc¢ao clinica na fase inicial constitui um
grande desafio. Portanto, o exame clinico detalhado & fundamental para
identificar as afeccbes respiratorias e diferencia-las de outras doencas que
afetam os demais sistemas organicos. Contudo, o exame clinico ndo é capaz de
estabelecer o tipo e extensado das lesdes no sistema respiratério inferior, além
disso alguns animais podem nao apresentar sintomatologia clinica — subclinicos,
sendo imprescindivel o uso de exames complementares para
confirmacgao/exclusédo diagndstica. A ultrassonografia transtoracica destaca-se
por ser uma técnica nao invasiva, sem efeitos colaterais, com custo operacional

baixo, com alta acuracia para na deteccao, caracterizagdo e quantificacdo de
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lesbes pulmonares suspeitadas na avaliacdo clinica. Neste contexto, este
trabalho tem como objetivo destacar a importancia do exame ultrassonografico
como ferramenta diagndstica em bovinos acometidos de afecc¢des respiratérias
atendidos na Clinica de Bovinos de Garanhuns, Campus da Universidade
Federal Rural de Pernambuco (CBG/UFRPE). De janeiro a dezembro de 2019,
foram realizados 132 exames ultrassonograficos de térax. As imagens
encontradas nestes exames sugeriam o0s seguintes diagnosticos: enfisema
pulmonar sem outras alteragbes (43/132 [32,57%]); broncopneumonias
abscedativas (37/132 [28,03%]); broncopneumonias nao supurativas (17/132
[12,87%]); pneumonias abscedativas (10/132 [7,57%]); pleurite (8/132 [6,06%];
pneumonias granulomatosas/nodulares (7/132 [5,3%]); pneumonias (7/132
[5,30%]); pleuropneumonias (3/132 [2,27%]). Em relagdo as lesdes, as mais
comumente encontradas foram enfisema pulmonar (53/132) e lesbes
abscedativas (47/132), enquanto a consolidagao pulmonar ndo associada a
lesdes granulomatosas/piogranulomatosas foi identificada em apenas 12
exames, além disso a efusdo pleural foi vista em apenas 6 exames. A
ultrassonografia aplicada na rotina hospitalar constitui uma maneira agil e
concisa para se estabelecer o diagndstico, o prognéstico e a conduta clinica,
reduzindo assim custos desnecessarios ao produtor em casos avangados de
determinadas enfermidades, nos quais ndo havera a resolugao clinica e/ou o
retorno da produtividade do animal. Os levantamentos retrospectivos sao
importantes ferramentas para avaliar a frequéncia de determinadas afeccdes e

permitir comparacdes entre diferentes estudos.

Palavras-chave: Diagndstico por Imagem, Pneumonia, Ruminantes
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THORACIC ULTRASOUND IN THE DIAGNOSIS OF
RESPIRATORY DISEASES IN CATTLE: A RETROSPECTIVE
STUDY OF 132 CASES

Respiratory disorders are common in ruminant medical clinics, especially in
intensively raised animals and calves, and cause great damage to livestock.
However, clinical perception in the initial phase is a major challenge. Therefore,
a detailed clinical examination is essential to identify respiratory disorders and
differentiate them from other diseases that affect other organ systems. However,
the clinical examination is not able to establish the type and extent of lesions in
the lower respiratory system, in addition, some animals may not present clinical
- subclinical symptoms, and the use of complementary tests for diagnostic
confirmation / exclusion is essential. Transthoracic ultrasound stands out for
being a non-invasive technique, without side effects, with low operating cost, with
high accuracy for the detection, characterization and quantification of suspected
lung lesions in the clinical evaluation. In this context, this study aims to highlight
the importance of ultrasound as a diagnostic tool in cattle with respiratory
disorders treated at the Clinica de Bovinos de Garanhuns, Campus of the
Universidade Federal Rural de Pernambuco (CBG/UFRPE). From January to
December 2019, 132 chest ultrasound examinations were performed. The
images found in these exams suggested the following diagnoses: pulmonary
emphysema without other alterations (43/132 [32.57%)]); Abscessive
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bronchopneumonia (37/132 [28.03%]); non-suppurative bronchopneumonia
(17/132 [12.87%]); abscessive pneumonias (10/132 [7.57%]); pleuritis (8/132
[6.06%]; granulomatous/nodular pneumonias (7/132 [5.3%]); pneumonias (7/132
[5.30%]); pleuropneumonia (3/132 [2.27] %]) Regarding the lesions, the most
commonly found were pulmonary emphysema (53/132) and abscessive lesions
(47/132), while  pulmonary  consolidation not  associated  with
granulomatous/pyogranulomatous lesions was identified in only 12 exams, in
addition to pleural effusion was seen in only 6 exams. Ultrasonography applied
in hospital routine is an agile and concise way to establish the diagnosis,
prognosis and clinical management, thus reducing unnecessary costs to the
producer in advanced cases of certain diseases, in which there will be no clinical
resolution and/or a return to the animal's productivity.Retrospective surveys are
important tools to assess the frequency of certain conditions and allow

comparisons between different studies.

Keywords: Diagnostic Imaging, Pneumonia, Ruminants
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ADENOCARCINOMA DE GLANDULA SALIVAR COM
METASTASE PULMONAR EM VACA: RELATO DE CASO

Thaynara Ribeiro do Amaral’, Aluisio de Sousa Neto', Estela Ivone Borges Lemos’,
Geovana Kelly dos Santos Ribeiro’, Lavinia Soares de Sousa’, Ruan da Cruz Paulino?,

Wanderson Lucas Alves dos Santos', Jefferson Filgueira Alcindo’.

' Universidade Federal Rural do Semi-Arido, Campus Mossord, Mossoré, Rio Grande do Norte,

Brasil.

Os tumores das glandulas salivares (TGS) fazem parte de um grupo heterogéneo
de neoplasias cujo aspecto morfolégico complexo dificulta o diagndstico. Esses
tumores possuem ocorréncia rara em animais, embora haja casos descritos em
varias espécies. No entanto, em bovinos sdo considerados tumores malignos de
ocorréncia rara. Foi atendida no HOVET/UFERSA uma fémea bovina, Guzera,
10 anos, 290 Kg, com historico de aumento de volume no antimero direito da
face. No exame fisico, além do aumento de volume de consisténcia firme,
observou-se rotacao de cabeca, ptose palpebral, labial e auricular no lado direito
e epifora acentuada no olho direito. Apds 5 dias de internamento, o animal
apresentou piora clinica consideravel, optando-se pela eutanasia e
encaminhamento para o exame necroscopico. Macroscopicamente, evidenciou-
se Ulceras de abomaso do tipo II; areas granulomatosas multifocais no pulméao;
linfonodos mediastinicos aumentados com pontos de aspecto granulomatoso; e
massa de consisténcia firme na regido parotidea do antimero direito da face.

Fragmentos da glandula parétida e dos pulmdes foram enviados para exame
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histopatoldgico, onde observaram-se células neoplasicas epiteliais, arranjadas
em ninhos e pacotes, densamente agrupadas e sustentadas por um estroma
fibroso. As células também apresentavam pleomorfismo moderado a elevado,
com anisocitose e eventual cariomegalia, observando-se ainda figuras de mitose
atipicas e focos de necrose. Esses achados confirmaram o diagnostico de
adenocarcinoma de glandula salivar com metastase pulmonar. Os TGS
acometem principalmente animais mais velhos e dentro da produgao animal os
individuos mais susceptiveis sdo aqueles destinados a producédo de leite ou
reprodutores, categorias que favorecem a permanéncia desses animais por mais
tempo nos rebanhos, como observado nesse relato de caso. Portanto, é
importante diagndstico diferencial para patologias que levam ao aumento de
volume na cabecga, linfadenopatia, disfagia, perda de peso progressiva e epifora,
principalmente nos animais de producdo, tendo como ferramentas os exames

necroscopico e histopatologico.

Palavras-chaves: neoplasia maligna; bovinos; semiarido
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SALIVARY GLAND ADENOCARCINOMA WITH LUNG
METASTASIS IN A COW: CASE REPORT

Salivary gland tumors (SGT) are 204mporta a heterogeneous group of
neoplasms whose complex morphological aspect makes diagnosis difficult.
These tumors are rare in animals, although there are cases described in several
species. In cattle 204mpo are considered rare malignant tumors. A female bovine
Guzera, 10 years old, 290 kg, with a history of swelling on the right side of the
face, was seen at HOVET/UFERSA. On physical exam, besides the firm
consistency swelling, rotation of the head, palpebral, labial and auricular ptosis
on the right side and accentuated epiphora in the right eye were observed. After
5 days of hospitalization, the animal presented considerable clinical worsening,
and the animal was euthanized and sent for necroscopic examination.
Macroscopic examination revealed type Il abomasal ulcers; multifocal
granulomatous 204mpor in the lung; enlarged mediastinal lymph nodes with
granulomatous spots; and a 204mporta firm consistency in the parotid region of
the right antimere of the face. Fragments of the parotid gland and lungs were sent
for histopathological examination, 204mpor 204mportant neoplastic cells were
seen, arranged in nests and bundles, densely packed and supported by a fibrous
stroma. The cells also showed moderate to high pleomorphism, with anisocytosis
and eventual karyomegaly; atypical mitosis figures and foci of necrosis were also
observed. These findings confirmed the diagnosis of 204mporta gland
adenocarcinoma with lung metastasis. SGT mainly affect older animals and,

within animal production, the most susceptible individuals are those intended for
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milk production or breeding, categories that favor the permanence of these
animals for longer in the herd, as observed in this case report. Therefore, it is
205mportante to make a differential diagnosis for pathologies that lead to head
swelling, lymphadenopathy, dysphagia, progressive weight loss and epiphora,
especially in production animals, using necroscopic and histopathological exams

as tools.

Keywords: malignant neoplasm; cattle; semiarid
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ALTERAGOES NO LEUCOGRAMA E PROTEINOGRAMA
CONFORME A GRAVIDADE E TEMPO DE EVOLUGAO DA
MASTITE CLIiNICA EM VACAS LEITEIRAS

Felipe Eduardo Dal Mas", Erica Cristina Bueno do Prado Guirro', Marilene Machado
Silva'.

" Universidade Federal do Parana, Campus Palotina, Parana, Brasil.

A mastite clinica tem grande importancia na bovinocultura de leite pela alta
prevaléncia e impacto econémico, e exames complementares como leucograma
e proteinograma podem auxiliar na avaliagdo clinica das vacas com mastite.
Diante disso, o objetivo deste trabalho foi comparar as alteragdes no leucograma
e proteinograma de vacas com mastite conforme a gravidade e o tempo de
evolucdo do quadro clinico. Foram avaliadas 49 vacas leiteiras com mastite
clinica, antes do tratamento, foi coletado sangue em tubo com EDTA (2ml) para
avaliagdo do leucograma e mensuragao do fibrinogénio e em tubo seco (8ml),
obtendo soro para mensuragao da concentragao de proteinas totais, albumina e
globulinas (calculada). Os animais foram classificados em grupos pelo tempo de
evolugao, sendo evolugédo curta (Gecurt, n=30) com menos de dois dias ou
evolugao longa (Glon, n=19) mais de dois dias com mastite, e classificados pela
gravidade, em vacas com manifestagdes sistémicas (Ggrav, n=19), como febre,
anorexia, desidratagao intensa e/ou decubito (maior gravidade) ou vacas sem
manifestagcbes sistémicas (GNgr, n=30), menor gravidade, apenas com
alteracdes em leite e glandula mamaria. A comparagao entre grupos foi por Teste

t ndo pareado (paramétricos) ou teste de Mann Whitney (nao paramétricos)
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(p<0,05). Na comparagao entre gravidade da mastite houve diferenca para
numero de metamielécitos: GNgr 153+633clls/uL e Ggrav 370+613clls/ulL; e para
neutrdfilos bastonetes: GNgr 231+240clls/uL e Ggrav 1094+1236c¢lls/uL. Na
comparagao entre tempo de evolugao houve diferenca para leucdcitos totais:
GLon 16.000+6162clls/uL e GCurt 8.450+4100clls/pL; neutrofilos segmentados:
GLon 7.357+1163clls/uL e GCurt 2.882+451clls/uL; albumina: GLon
2,77+0,14g/dL e GCurt 3,34+0,11g/dL; e para globulinas: GLon 5,3+0,45g/dL e
GCurt 3,8+0,17g/dL. Quadros graves, com manifestacdes sistémicas, causaram
desvio a esquerda mais intenso. Quadros com evolugdo mais longa tiveram
aumento do numero de leucdcitos totais, principalmente neutréfilos
segmentados, uma resposta medular ao estimulo inflamatério, além disso, neste
quadro, as vacas apresentaram menores concentracbes de albumina, uma
proteina de fase aguda negativa e maiores concentragdes de globulinas. Assim,
conclui-se que existem importantes diferengas e alteragdes no leucograma e
proteinograma conforme a gravidade e tempo de evolugdao da mastite em vacas

leiteiras.

Palavras-chave: Desvio a esquerda, Leucocitose, Neutrofilia, Resposta

inflamatoria
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CHANGES IN LEUKOGRAM AND PROTEINOGRAM
ACCORDING TO THE SEVERITY AND TIME OF EVOLUTION OF
CLINICAL MASTITIS IN DAIRY COWS

Clinical mastitis has great importance in dairy cattle due to its high prevalence
and economic impact, and complementary tests such as leukogram and
proteinogram can help in the clinical evaluation of cows with mastitis. Therefore,
the objective of this study was to compare the changes in the leukogram and
proteinogram of cows with mastitis according to the severity and time of evolution
of the clinical condition. Were evaluated 49 dairy cows with clinical mastitis,
before treatment, blood was collected in a tube with EDTA (2ml) for evaluation of
leukogram and measurement of fibrinogen and in a dry tube (8ml), obtaining
serum for measurement of total proteins concentration, albumin and globulins
(calculated). The animals were classified into groups by the time of evolution,
being short evolution (GShrt, n=30) with less than two days, or long evolution
(GLon, n=19) more than two days with mastitis, and classified by severity, in cows
with systemic manifestations (GGrav, n=19), such as fever, anorexia, intense
dehydration and/or recumbency (greater severity) or cows without systemic
manifestations (GNgr, n=30), less severe, only with changes in milk and
mammary gland. Comparison between groups was performed using the unpaired
t test (parametric) or the Mann Whitney test (nonparametric) (p<0.05). When
comparing the severity of mastitis, there was a difference for number of
metamyelocytes: GNgr 153+633clls/uL and GGrav 370+613clls/uL; and for band
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neutrophils: GNgr 231+240clls/uL and GGrav 1094+1236¢lls/uL. When
comparing evolution time, there was a difference for total leukocytes: GLon
16,000+6,162clls/uL and GShrt 8,450+4,100clls/uL; segmented neutrophils:
GLon 7,357+1,163clls/uL and GShrt 2,882+451clls/uL; albumin: GLon
2.7710.14g/dL and GShrt 3.34+0.11g/dL; and for globulins: GLon 5.3+0.45g/dL
and GShrt 3.840.17g/dL. Severe conditions, with systemic manifestations,
caused more intense left shift. In cases with longer evolution there was an
increase in the number of total leukocytes, mainly segmented neutrophils, a
medullary response to the inflammatory stimulus, moreover, in this case, cows
had lower concentrations of albumin, a negative acute phase protein, and higher
concentrations of globulins. Thus, it's concluded that there are important
differences and changes in the leukogram and proteinogram according to the

severity and time of evolution of mastitis in dairy cows.

Keywords: Inflammatory response, Left shift, Leukocytosis, Neutrophilia
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ATRESIA ANAL ASSOCIADO A FISTULA RETROVAGINAL EM
BEZERRA MESTICA: RELATO DE CASO

Joicy Servo Nascimento', Poliana da Silva Rocha', Rafael Assis Torres de Almeida®,
Thiago Queiroz Pereira®, Cristhiane Ferreira Mol Mendes", Gabriel Bernabé Lopes

Fernandes®, Carlos Alberto Moreira Junior', Rafael Otaviano do Rego®.

" Universidade Federal do Espirito Santo, Campus Alegre, Alegre, Espirito Santo, Brasil.

As anomalias congénitas sdo malformacdes estruturais ou funcionais que
ocorrem durante a embriogénese, sendo a atresia anal uma das alteragcdes
congénitas descritas em neonatos e pode ser classificada em quatro tipos de
acordo com os graus de disgenesia ou agenesia do reto e do anus. Portanto, os
casos de atresia anal podem estar associados com outras malformacgdes
congénitas, que consistem na formagao incompleta de um 6rgdo, como na
aplasia da cauda. Objetiva-se relatar um caso atendido no Hospital Veterinario
de atresia anal associado a fistula retovaginal em bezerra mestiga (Gir x Guzera),
oriunda de parto eutocico, com dois dias de idade, pesando 27 kg. Na anamnese
relatou-se a eliminacao das fezes e urina pela vagina e a auséncia da cauda,
logo apds o nascimento. Clinicamente, o animal apresentava auséncia tanto do
orificio anal como da cauda, além da presencga de fezes na regido vulvar e os
demais parametros clinicos estavam fisiolégicos para a espécie. Os resultados
do hemograma e bioquimico séricos estavam dentro dos valores de referéncia
para a espécie. Ao exame radiografico, com a injecao de contraste positivo a

base de iohexol (300 mg I/mL), evidenciou-se retengao fecal, agenesia das
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vértebras sacrococcigea e caudais além da comunicagao retal com a abertura
do vestibulo vaginal. Utilizou-se a técnica cirurgica de anuplastia associada ao
reparo da fistula retovaginal como tratamento. Algumas alteragbes congénitas
nao sdo compativeis com a vida e inviaveis para a corregao cirurgica, ainda ha
casos em que essas alteragdes sao identificadas apenas na morte ou abate do
animal. Logo, classificou-se a atresia anal desse caso como grau trés devido a
formacgao de fundo cego no reto proximal e a auséncia de anus desenvolvido. O
diagndstico das alteragbes congénitas geralmente é realizado através do
histérico, achado clinico-epidemiologico logo apds o nascimento, sendo
confirmado com exames de imagem e anatomopatolégicos. Conclui-se que o
caso de atresia anal associado a fistula retovaginal com o diagndstico clinico e
corregcao cirurgica precoces foram fundamentais para o bom prognéstico do

animal.

Palavras-chave: Monstros fetais, malformagdes congénitas, anuplastia,

agenesia, neonato
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ANAL ATRESIA ASSOCIATED WITH RECTROVAGINAL
FISTULA IN A CROSSBREED CALF: CASE REPORT

Congenital anomalies are structural or functional malformations that occur during
embryogenesis, and anal atresia is one of the congenital alterations described in
neonates and can be classified into four types according to the degrees of
dysgenesis or agenesis of the rectum and anus. Therefore, cases of anal atresia
may be associated with other congenital malformations, which consist of
incomplete formation of an organ, such as tail aplasia. The objective is to report
a case treated at the Veterinary Hospital of anal atresia associated with
rectovaginal fistula in a crossbred heifer (Gir x Guzera), from eutocic delivery,
with two days of age, weighing 27 kg. The anamnesis reported the elimination of
feces and urine through the vagina and the absence of the tail, soon after birth.
Clinically, the animal had the absence of both the anal orifice and the tail, in
addition to the presence of feces in the vulvar region, and the other clinical
parameters were physiological for the species. The results of the blood count and
serum biochemistry were within the reference values for the species. The
radiographic examination, with the injection of positive contrast based on iohexol
(300 mg I/mL), showed fecal retention, agenesis of the sacrococcygeal and
caudal vertebrae, in addition to rectal communication with the opening of the
vaginal vestibule. The surgical technique of anuplasty associated with the repair
of the rectovaginal fistula was used as treatment. Some congenital alterations are
not compatible with life and unfeasible for surgical correction, there are still cases

in which these alterations are only identified in the death or slaughter of the
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animal. Therefore, the anal atresia in this case was classified as grade three due
to the formation of a blind bottom in the proximal rectum and the absence of a
developed anus. The diagnosis of congenital alterations is usually performed
through the history, clinical-epidemiological finding soon after birth, being
confirmed with imaging and anatomopathological exams. It is concluded that the
case of anal atresia associated with rectovaginal fistula with early clinical
diagnosis and surgical correction were fundamental for the good prognosis of the

animal.

Keywords: Fetal monsters, congenital malformations, anuplasty, agenesis,
neonate
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AVALIAGAO DA IMUNIDADE EM VACAS HOLANDESAS
SUPLEMENTADAS COM MINERAIS DURANTE O PERIODO DE
TRANSIGAO

Raquel de Sousa Marques®, Filipe Aguera Pinheiro?, Clara Satsuki Mori', Bruno

Gonzalez?, Camila Costa Baccili', Viviani Gomes'.

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

2 Fazenda Séo Jorge, Sdo Pedro, Sao Paulo, Brasil.

O periodo de transicdo é o mais desafiador e critico devido as doencas
metabdlicas e aumento da desregulagdo imunoldgica. A mobilizagdo excessiva
do tecido adiposo gera altas concentracdes de acidos graxos nao esterificados
e beta-hidroxibutirato quando associada a hipoglicemia, contribui para a
desregulagao imunoldgica periparturiente. O objetivo foi avaliar a influéncia da
suplementagdo de minerais injetaveis em relagdo ao perfil inflamatério e
dinamica de IgG em vacas Holandesas durante o periodo de transi¢do. O estudo
foi realizado em um laticinio comercial com producao média diaria de leite de
35L/animal, em Sao Pedro, Sao Paulo, Brasil. Dieta e pré-mistura formuladas de
acordo com o NRC. Vacas saudaveis foram incluidas 30 dias antes do parto e
alocadas para controle (C; n=32) ou grupo de tratamento (T; n=34). As vacas
tratadas receberam trés injegcbes (10 mL) de suplemento mineral contendo
575,12 mg de P; 31,36 mg K; 29,88 mg Mg; 14,91 mg Cu; 10,89 mg Se, por via

intramuscular, 30 a 20 dias pré-parto, ao parto e 15 dias pds-parto. As amostras
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foram colhidas: trés semanas antes do parto (M-3); duas semanas (M-2); uma
semana (M-1); na semana do parto (M0); uma semana pos-parto (M+1); duas
semanas (M+2) e trés semanas (M+3). Tubo de vacuo com ativador de coagulo
foi usado para obter soro sanguineo. A medicao de IgG no soro foi realizada por
ensaio ELISA interno, enquanto a concentragéo de haptoglobina foi determinada
por sua capacidade de se ligar a hemoglobina usando espectrofotometria. A
suplementagao mineral injetavel teve efeito na concentracao de IgG (mg/mL) na
12 lactagao (C=27,19+1,53 vs T= 33,32+1,96; p=0,0044) e com =3 lactagdes
(C=30,07£1,98 vs T=37,40+ 2,08; p=0,0183). Efeitos na concentracdo de
haptoglobina (mg/mL) foram observados na 2?2 lactacdo (C=5,84+0,48 vs
T=4,310,48; p=0,0234). Para vacas multiparas, foram observados efeitos de IgG
(C=28,09+1,45 vs T= 36,87+1,69; p=0,0027) e haptoglobina (C=6,15+0,65 vs T=
4,32+0,3; p=0,0296). Resultados semelhantes também foram observados para
o numero total de animais para IgG (C=27,68+1,05 vs T=35,63%1,3; p=<0,0001)
e haptoglobina (C=5,84+0,42 vs T=4,2110,23; p= 0,0518). No entanto, nao foi
possivel observar o efeito na comparagao entre primiparas (P) e multiparas (M)
(P=29,81+1,23 vs M=32,83+1,16; p=0,3865). Os resultados obtidos neste estudo
sugerem que o protocolo de minerais injetaveis utilizado, melhora
significativamente a imunidade e o perfil pré-inflamatério em vacas Holandesas

de alta produgéo.

Palavras-chave: minerais, periodo de transigao, IgG, haptoglobina, imunidade
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IMMUNITY EVALUATION IN HOLSTEIN COWS SUPPLEMENTED
WITH MINERALS DURING THE TRANSITION PERIOD

The transition period is the most challenging and critical due to metabolic
diseases and immune dysregulation increase. Adipose tissue excessive
mobilization generates high concentrations of non-esterified-fatty-acids and beta-
hydroxybutyrate when associated with hypoglycemia, contributes to
periparturient immune dysregulation. The objective was evaluate injectable
mineral supplementation influence in relation to inflammatory profile and IgG
dynamics in Holstein cows during the transition period. The study carried out in a
commercial dairy operation with an average daily milk production 35L/animal, at
Sao Pedro, Sao Paulo, Brazil. Diet and premix formulated according to the NRC.
Healthy cows were included 30 days before calving, and allocated to control (C;
n=32) or treatment group (T; n=34). Treated cows received three injections (10
mL) of a mineral supplement containing 575.12 mg P; 31.36 mg K; 29.88 mg Mg;
14.91 mg Cu; 10.89 mg Se, intramuscularly 30 to 20 days prepartum, at calving
and 15 days postpartum. Samples was harvest: three weeks before delivery (M-
3); two weeks (M-2); one week (M-1); at calving week (M0); one week postpartum
(M+1); two weeks (M+2) and three weeks (M+3). Vacuum tube with clot activator
was used to obtain blood serum. Serum IgG measurement was performed by in-
house ELISA assay, while haptoglobin concentration was determined by its ability
to bind hemoglobin using spectrophotometry. Injectable mineral supplementation

had an effect on IgG concentration (mg/mL) for 1%t lactation (C=27.19+1.53 vs T=
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33.32+1.96; p=0.0044) and with =3 lactations (C=30.07% 1.98 vs T=37.40+2.08;
p=0.0183). Effects on haptoglobin concentration (mg/mL) were observed for 2"
lactation (C=5.841£0.48 vs T=4.31£0.48; p=0.0234). For multiparous cows, both
IgG (C=28.09+1.45 vs T= 36.87+1.69; p=0.0027) and haptoglobin (C=6.15+0.65
vs T= 4.32+0.3; p=0.0296) effects were observed. Similar results were also
observed for the total number of animals for both IgG (C=27.68+1.05 vs
T=35.63%£1.3; p=<.0001) and haptoglobin (C=5.84+0.42 vs T=4.21t+ 0.23;
p=0.0518). However, it was not possible to observe the effect in comparison
between primiparous (P) and multiparous (M) (P=29.81£1.23 vs M=32.83+1.16;
p=0.3865). The results obtained in this study suggest that the injectable mineral
protocol used significantly improves the immunity and pro-inflammatory profile in

high yielding Holstein cows.

Keywords: mineral, transition period, IgG, haptoglobin, immunity

Sanidade Geral dos Bovinos




218

AVALIACAO DAS VARIAVEIS CLIMATOLOGICAS PARA
VALIDAGAO DAS CONDIGCOES AMBIENTAIS DAS VACAS EM
LACTAGAO
Nathiely Ziviani Costa', Silvia Regina Lucas de Souza', Kassandra Sussi Mustafé

Oliveira’, Leda Gobbo de Freitas Bueno?, Arilson José de Oliveira Junior!, Vinicius de

Oliveira Branco', Jaime de Campos Junior®.

" Universidade Estadual Paulista Julio Mesquita Filho, Faculdade de Ciéncias Agrondmicas,
Campus- Botucatu, Sao Paulo, Brasil.
2 Universidade Estadual Paulista Julio Mesquita Filho, Faculdade de Ciéncias Agrarias e

Tecnoldgicas, Campus - Dracena, Sao Paulo, Brasil.

A analise das condi¢des de conforto térmico em ambientes de produgao animal
pode ser realizada mediante o calculo de indices de conforto térmico e
programas de computador utilizando-se softwares especificos de interpolacéo
de dados para elaboragdo de mapas de variabilidade espacial de parametros
meteorolégicos. Assim, esse trabalho foi realizado com o objetivo de mensurar
os indicadores ambientais que interferem diretamente no sistema produtivo,
comportamental e fisiolégico do animal. Foram criados mapas de variabilidade
espacial da temperatura do ar e de indices de conforto térmico de animais,
utilizando o método interpolador IDW (Inverse Distance Weighted), ou Inverso
da Distancia Ponderada. O aplicativo Aurora foi desenvolvido por meio da
linguagem de programacao orientada a objetos Java, mediante o ambiente de

desenvolvimento integrado Android Studio e os dispositivos méveis foram
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criados utilizando-se sensores de baixo custo de temperatura do ar, temperatura
de globo negro e umidade relativa, juntamente com microcontroladores de
plataforma eletrénica de codigo aberto — Arduino. Foi utilizado um rebanho
leiteiro. As avaliagdes foram realizadas considerando os mapas de temperatura
do ar e dos indices de conforto térmico, criados no proprio local de coleta de
dados. Os valores medidos foram comparados aos valores coletados
mensalmente pelos dataloggers HOBO U12-012. Dados zootécnicos
necessarios para a analise foram coletados diretamente do programa de
gerenciamento da propriedade participante. Foram criados 34 mapas,
considerando os periodos de maxima e minima, o aplicativo desenvolvido foi
uma ferramenta capaz de avaliar o bem-estar de bovinos. O uso de mapas de
variabilidade espacial da temperatura do ar (°C), temperatura de globo negro (°C)
e umidade relativa (%), identificou na quarta semana em relagcdo a terceira
semana, elevacdo média de, aproximadamente, 4°C para ambos os periodos e
reducao de 8% da umidade relativa. A média de temperatura do ar foi de 23,6°C
com umidade relativa de 53,75%. A compreensao dos fatores bioclimaticos &
determinante para assegurar a produtividade animal e sanidade, uma vez que,
o estresse térmico implica no aumento da frequéncia respiratéria e cardiaca,
reducdo da ingestdo de matéria seca e o aumento do consumo de agua,

resultando no aumento da incidéncia de doengas.

Palavras-chave: Conforto térmico; bem-estar animal; producdo de leite;

lactacéo
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EVALUATION OF CLIMATOLOGICAL VARIABLES TO
VALIDATE THE ENVIRONMENTAL CONDITIONS OF
LACTATING COWS

The analysis of thermal comfort conditions in animal production environments
can be performed by calculating thermal comfort indices and computer programs
using specific data interpolation software for the elaboration of maps of spatial
variability of meteorological parameters. Thus, this work was carried out with the
objective of measuring the environmental indicators that directly interfere in the
animal's productive, behavioral and physiological system. Maps of spatial
variability of air temperature and thermal comfort indices of animals were created
using the IDW (Inverse Distance Weighted) interpolator method. The Aurora
application was developed using the Java object-oriented programming
language, using the Android Studio integrated development environment and the
mobile devices were created using low-cost sensors for air temperature, black
globe temperature and relative humidity, together with open source electronic
platform microcontrollers ? Arduino. A dairy herd was used. The evaluations were
carried out considering the maps of air temperature and thermal comfort indices,
created at the data collection site. The measured values ??were compared to the
values ?7?collected monthly by the HOBO U12-012 data loggers. Zootechnical
data required for the analysis were collected directly from the participating
property management program. 34 maps were created, considering the periods
of maximum and minimum, the application developed was a tool capable of

evaluating the welfare of cattle. The use of maps of spatial variability of air
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temperature (°C), black globe temperature (°C) and relative humidity (%),
identified in the fourth week in relation to the third week, an average increase of
approximately 4°C for both periods and 8% reduction in relative humidity. The
average air temperature was 23.6°C with a relative humidity of 53.75%. The
understanding of bioclimatic factors is crucial to ensure animal productivity and
health, since heat stress implies an increase in respiratory and heart rate,
reduced dry matter intake and increased water consumption, resulting in

increased incidence of diseases.

Keywords:Thermal comfort; animal welfare; milk production; lactation
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AVALIACAO DE QUATRO CONCENTRAGOES DO Allium
sativum DESIDRATADO SOBRE O Rhipicephalus (Boophilus)

microplus

Sara Dacheri Kielbowicz', Dhionatan Gregol Sirtoli2, Marta Lisandra do Rego Leal?,
Davi Dayan Assenheimer', Maria Victoria Zangrande', Maiara Garcia Blagitz', Maria

Angela Machado Fernandes*.

" 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.

4 Universidade Federal do Parana, Curitiba, Parana, Brasil.

O Rhipicephalus (Boophilus) microplus é um ectoparasita hematéfago
responsavel por grandes prejuizos na bovinocultura de leite e corte no Brasil. O
controle desse ectoparasita vem sendo realizado, quase que exclusivamente,
com o uso de produtos quimicos. A consequéncia desse uso desenfreado dos
carrapaticidas € a multirresisténcia desse carrapato frente aos mais diversos
principios ativos. Dentro desse contexto, o presente estudo teve como objetivo
avaliar a eficacia in vitro do alho em pé (Allium sativum) sobre a postura e taxa
de eclosdo de ovos de Rhipicephalus (Boophilus) microplus. Esse estudo foi
aprovado pela Comissdo de Etica no Uso de Animais — UNISEP e realizado no
Laboratdrio de Parasitologia da Clinica Escola, entre os meses de maio e junho
de 2021. Trezentas teledginas foram coletas manualmente, de bovinos

naturalmente infestados, que estavam no minimo ha quinze dias sem o contato
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com qualquer tipo de carrapaticida. O delineamento experimental foi
inteiramente casualizado com cinco tratamentos. O grupo controle (TO) foi
tratado apenas com agua deionizada e cinco niveis de concentragcéo de Allium
sativum em po diluido em agua deionizada: (T1) 0,5%; (T2) 1%; (T3) 2%; (T4)
4%. O teste in vitro foi realizado seguindo a metodologia do
biocarrapaticidograma que consiste na imersdo das teledginas nas solugdes
testadas e posterior avaliagao da taxa de postura em placa, taxa de eclosao em
tubo e os calculos do indice reprodutivo e da eficacia carrapaticida. As
concentragbes testadas ndo apresentaram efeito (P>0,05) sobre nenhum dos
parametros avaliados. O Allium sativum desidratado, nas concentracdes
testadas, apresentou baixa eficacia carrapaticida, com 5,29% para a
concentracdo de 0,5%; 2,86% na concentracdo de 1%; 8,28% para a
concentracado de 2% e a maior concentracao avaliada que foi de 4% apresentou
uma eficacia carrapaticida de 3,39%. Considerando que a eficacia minima de um
produto deve ser de 80% para que possa ser indicado como carrapaticida, nas
concentracdes avaliadas no presente estudo, o Allium sativum desidratado nao

€ recomendado para o controle de Rhipicephalus (Boophilus) microplus.

Palavras-chave: Carrapaticida. Carrapato bovino. Fitoterapico. Teste in vitro
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EVALUATION OF FOUR CONCENTRATIONS OF DEHYDRATED

Allium sativum ON Rhipicephalus (Boophilus) microplus

Rhipicephalus (Boophilus) microplus is a hematophagous ectoparasite
responsible for major losses in dairy and beef cattle farming in Brazil. The control
of this ectoparasite has been realized almost exclusively with the use of
chemicals. The consequence of this unrestrained use of products for tick control
is the multi-resistance of this tick to various active principles. Within this context,
the present study aimed to evaluate the in vitro efficacy of garlic powder (Allium
sativum) on the egg laying and hatching rate of Rhipicephalus (Boophilus)
microplus. This study was approved by the Ethics Committee on Animal Use -
UNISEP and conducted in the Parasitology Laboratory of the School Clinic,
between the months of May and June 2021. Three hundred teleogines were
manually collected from naturally infested cattle that had not been in contact with
any kind of tick remover spray for at least fifteen days. The experimental design
was entirely randomized with five treatments. The control group (T0) was treated
with deionized water only, and five levels of Allium sativum powder diluted in
deionized water: (T1) 0,5%; (T2) 1%; (T3) 2%; (T4) 4%. The in vitro test was
performed following the biocarrapaticidogram methodology, which consists in the
immersion of the teleogines in the tested solutions and subsequent evaluation of
the egg laying rate in a plate, hatching rate in a tube and the calculation of the
reproductive index and tick efficacy. The tested concentrations showed no effect
(P>0.05) on any of the evaluated parameters. Allium sativum dehydrated, in the
concentrations tested, showed low tick control efficacy, with 5.29% for the

concentration of 0.5%; 2.86% in the concentration of 1%; 8.28% for the
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concentration of 2% and the highest concentration evaluated, which was 4%,
showed a tick control efficacy of 3.39%. Considering that the minimum efficacy
of a product should be 80% so that it can be indicated as a tick Killer, at the
concentrations evaluated in this study, Allium sativum dehydrated is not

recommended for the control of Rhipicephalus (Boophilus) microplus.

Keywords: Bovine tick, In vitro test. Phytotherapeutic Tick control agent
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AVALIAGCAO DO METABOLISMO OXIDATIVO DE
NEUTROFILOS EM BEZERROS DA RAGA HOLANDESA PRETA
E BRANCA SUPLEMENTADOS COM PROBIOTICO

Davi Dayan Assenheimer®, Bruna Rizzo", Higor Henrique Cogo', Marta Lizandra do
Rego Leal?, Sara Dacheri Kielbowicz', Maria Victéria Zangrande', Marla Schneider’,

Maiara Garcia Blagitz Azevedo®.

" Universidade Federal da Fronteira Sul, Campus Realeza, Realeza, Parana, Brasil.
2 Universidade Federal de Santa Maria, Clinica de Grandes Animais, Santa Maria, Rio Grande
do Sul, Brasil.

Logo apdés o nascimento, os bezerros passam por diversos desafios
estressantes, como mudancas fisiolégicas tanto no quadro hematolégico quanto
na adaptacdo ao ambiente extrauterino. Probidticos sdo microrganismos vivos,
que quando administrados em quantidades adequadas promovem beneficios a
saude do hospedeiro. Nesta fase inicial da vida, a fagocitose, realizada pelos
neutroéfilos, € um importante mecanismo de defesa do animal contra a invasao
de microrganismos, o que resulta no aumento da producéo de espécies reativas
de oxigénio dessas células e este processo é fundamental na resposta imune
inata. Nesse sentido, o presente estudo teve como objetivo avaliar o efeito do
uso do probidtico no metabolismo oxidativo de bezerras da raca holandesa do
periodo neonatal até o desmame (60 dias). O estudo foi aprovado no Comité de
Etica no Uso de Animais da Universidade Federal da Fronteira Sul. Vinte

bezerras da raga Holandesa recém-nascidas foram selecionadas e divididas em
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dois grupos. O grupo controle foi constituido por dez animais e recebeu apenas
leite conforme o manejo aplicado na propriedade. Ja o grupo tratamento foi
constituido por dez animais, os quais receberam trés gramas de probidtico
administrado com a mamadeira no periodo matinal. Amostras de sangue foram
colhidas em sete momentos desde o primeiro dia de vida (até 24 horas apos o
nascimento) — Momento 1, trés dias — Momento 2, sete dias — Momento 3, 15
dias — Momento 4, 30 dias — Momento 5, 45 dias — Momento 6 e até 60 dias de
idade — Momento 7. As amostras de sangue colhidas em tubos com
anticoagulante EDTA e heparina foram utilizados para a determinagdo do
hemograma e avaliagcdo do metabolismo oxidativo dos neutréfilos pelo nitroblue
tetrazolium (NBT), respectivamente. Os resultados foram analisados pelo
programa GraphPad 7. Quando comparados os grupos, observou-se que 0s
animais do grupo tratado, na maior parte dos momentos, apresentaram menor
porcentagem de neutréfilos que realizaram metabolismo oxidativo do que os do
grupo controle. Assim, conclui-se que o uso do probidtico foi benéfico para o
metabolismo oxidativo de neutréfilos nos momentos iniciais da vida dos bezerros

da raga holandesa, tornando a resposta imunoldgica mais eficiente.

Palavras-chave: Estresse Oxidativo; Neonatos; Nutricdo Animal
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EVALUATION OF THE OXIDATIVE METABOLISM OF
NEUTROPHILS IN BLACK AND WHITE HOLSTEIN CALVES
SUPPLEMENTED WITH PROBIOTICS

Soon after birth, calves go through several stressful challenges, such as
physiological changes both in the hematological status and in the adaptation to
the extra-uterine environment. Probiotics are live microorganisms that, when
administered in adequate amounts, promote host health benefits. In this initial
phase of life, phagocytosis, performed by neutrophils, is an important animal
defense mechanism against the invasion of microorganisms, which results in
increased production of reactive oxygen species by these cells and this process
is fundamental in the innate immune response. Therefore, the present study
aimed to evaluate the effect of the use of probiotic on the oxidative metabolism
of Holstein calves from the neonatal period until weaning (60 days). The study
was approved by the Ethics Committee on Animal Use of the Universidade
Federal da Fronteira Sul. Twenty newborn Holstein heifers were selected and
divided into two groups. The control group consisted of ten animals and received
only milk according to the management applied in the property. The treatment
group consisted of ten animals, which received three grams of probiotic
administered with the feeding bottle in the morning. Blood samples were
collected at seven times from the first day of life (up to 24 hours after birth) - Time
1, three days - Time 2, seven days - Time 3, 15 days - Time 4, 30 days - Time 5,
45 days - Time 6, and up to 60 days of age - Time 7. Blood samples collected in

tubes with EDTA and heparin anticoagulant were used for determination of
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complete blood count and evaluation of neutrophil oxidative metabolism by
nitroblue tetrazolium (NBT), respectively. The results were analyzed by
GraphPad 7 software. When the groups were compared, it was observed that the
animals in the treated group, in most of the times, presented a lower percentage
of neutrophils that performed oxidative metabolism than those in the control
group. Thus, it is concluded that the use of the probiotic was beneficial for the
oxidative metabolism of neutrophils in the early stages of the life of the Holsteins

calves, making the immune response more efficient.

Keywords: Animal Nutrition; Neonates; Oxidative Stress
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AVALIAGAO QUALITATIVA DO COMPORTAMENTO DOS
TRATADORES E BEZERRAS LEITEIRAS CRIADAS EM
CONDIGOES TROPICAIS

Melissa Lobato Defensor’, Viviani Gomes®, Isabel Blanco-Penedo?, Janaina Santos

Ferreira', Natali Regina Schllemer?3.

" Universidade de Sao Paulo, Faculdade de Medicina veterinaria e zootecnia, Sdo Paulo, Brasil.
2 Swedish University of Agricultural Sciences, Uppsala, Suécia.

3 Médica Veterinaria, Departamento técnico da QCONZ, Piracicaba, Sdo Paulo, Brasil.

O objetivo do estudo, através do uso do QBA (avaliagdo qualitativa do
comportamento), foi interpretar a linguagem corporal de bezerras leiteiras e seus
respectivos tratadores, e a partir disso avaliar a influéncia exercida dos
comportamentos nas reagdes de um em contato com o outro. Foram avaliadas
20 fazendas leiteiras, localizadas no Alto Paranaiba-MG e 6 em Sao Paulo. A
QBA dos tratadores e das bezerras foi elaborada com base nos adjetivos
preconizadas pelo Welfare Quality®. A mensuracdo dos adjetivos foi feita
através da escala visual analoga (VSA), que variou de 0 a 150 mm. Ademais,
foram preenchidas fichas de caracterizagao do perfil de cada uma das fazendas.
Os 20 adjetivos atribuidos para ambos os grupos (tratadores e bezerras) foram
submetidos a analise de componentes principais (PCA). Dois foram os
componentes principais identificados, um reuniu os comportamentos negativos

ao bem-estar animal e o outro os comportamentos positivos. Tanto para os
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tratadores quanto para as bezerras o componente principal que agrupou os
adjetivos negativos teve maior variabilidade (45,33% para tratadores e 28,21%
para bezerras) quando comparado aos positivos (17,97% e 14,27%,
respectivamente). Na correlagdo de Spearman, adjetivos como relaxado,
inquisitivo, agitado e sociavel tiveram correlagdo significativa, moderada e
positiva entre os grupos. Conclui-se que, os dois principais componentes
extraidos dos dois grupos, tratadores e bezerras, foram capazes de espelhar
padrées comportamentais semelhantes, em que os comportamentos negativos
impactaram mais durante o manejo de aleitamento, e os positivos impactaram
menos na variabilidade dos componentes principais, mas, apesar disso, tiveram
uma correlacdo moderada constada entre os adjetivos nos diferentes grupos. Os
achados refletem a ligagao direta entre o comportamento e as reagdes entre
humanos e animais, e confirmam a importancia do manejo bem-feito no bem-

estar animal.

Palavras-chave: Comportamento, bem-estar animal, relagdo homem-animal
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QUALITATIVE EVALUATION OF THE BEHAVIOR OF
STOCKPERSON AND DAIRY CALVES RAISED IN TROPICAL
CONDITIONS

The objective of the study, through the use of the QBA (Qualitative Behavior
Assessment), was to interpret the body language of calves and their respective
stockperson, and from that to evaluate the influence of behaviors on the reactions
of one in contact with the other. Twenty dairy farms located in Alto Paranaiba ?
MG and 6 in Sao Paulo were evaluated. The QBA for stockperson and calves
was prepared based on the adjectives recommended by Welfare Quality®.
Adjectives were measured using the visual analogue scale (VSA), which ranged
from 0 to 150 mm. In addition, profile characterization sheets were filled in for
each of the farms. The 20 adjectives assigned to both groups (stockperson and
calves) underwent principal component analysis (PCA). Two were the main
components identified, one brought together the negative behaviors to animal
welfare and the other the positive behaviors. For both stockperson and calves,
the main component that grouped the negative adjectives had greater variability
(45.33% for stockperson and 28.21% for calves) when compared to the positive
ones (17.97% and 14.27%, respectively). In Spearman's correlation, adjectives
such as relaxed, inquisitive, agitated and sociable had a significant, moderate
and positive correlation between the groups. It is concluded that the two main
components extracted from the two groups, stockperson and calves, were able
to mirror similar behavioral patterns, in which negative behaviors impacted more

during lactation management, and positive ones impacted less on the variability
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of the main components, but, despite this, there was a moderate correlation
between the adjectives in the different groups. The findings reflect the direct link
between behavior and reactions between humans and animals, and confirm the

importance of good management in animal welfare.

Keywords: Behavior, animal welfare, human-animal relationship
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BIOMARCADORES FISIOLOGICOS DE BEZERROS DA RAGCA
GIROLANDO CRIADOS NO TROPICO UMIDO AMAZONICO

Arthur Barroso Barbosa, Waldjanio de Oliveira Melo, Maria Alzirene de Souza Ferreira,
Viviani Gomes?, Bruno Moura Monteiro, Luciara Celi Chaves Daher, José Dantas
Ribeiro Filho®, Rinaldo Batista Viana.

" Universidade Federal Rural da Amazdnia, Instituto da Saude e Produgédo Animal, Belém,
Para, Brasil.
2 Universidade de Sao Paulo, Faculdade de Medicina Veterinaria e Zootecnia, Sdo Paulo,
Brasil.

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

Os cuidados sanitarios com os bezerros requerem muita atencdo desde o
nascimento até o desmame. Para isso exames sé&o necessarios, e dessa forma
faz-se obrigatério o conhecimento dos valores dos biomarcadores fisioldgicos
dos animais. Isto posto, objetivou-se avaliar os parametros clinicos de bezerros
da raga girolando criados no tropico umido amazénico. O estudo foi realizado em
uma fazenda localizada no municipio de Paragominas, no periodo de dezembro
de 2021 até julho de 2022, onde foram avaliados 80 bezerros sendo 28 Machos
e 52 Fémeas da raga Girolando. Os animais foram avaliados desde
imediatamente ao nascimento até os 60 dias de idade, determinando-se os
biomarcadores fisioldgicos: frequéncia cardiaca (FC) e respiratéria (FR) por meio
de auscultacdo realizada com fonendoscépio de Gotez (Hauptner & herberholz)
e aferigdo da temperatura retal (TR) por meio de termdmetro digital veterinario
(termbmetro digital veterinario Incoterm 6900.02). As médias e desvios-padréo
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dos parametros vitais foram calculadas considerando-se diferenca estatistica
quando P < 0,05. Do nascimento até o dia 60° dia de idade, a frequéncia cardiaca
teve uma variacdo decrescente, de 141 bpm até 104 bpm; ja a frequéncia
respiratoria variou de 59 mrpm a 53mrpm. A temperatura retal manteve-se
estavel com valores entre 38,5 e 38,9°C. Os dados observadores para os
biomarcadores fisiologicos de bezerros mantidos em bezerreiros tropicais nas
condi¢cbes edafoclimaticas do bioma Amazénico, encontram-se em consonancia
com aqueles descritos em outros estudos para bezerros girolandos no Piaui em
2014, que a frequéncia cardiaca (FC) obteve valores médios de 101 bpm,
temperatura retal (TR) foi observado de 38,3°C, diferindo apenas na frequéncia
respiratoria (FR) que foi de 42 mrpm. Os valores obtidos podem ser utilizados
como parametros fisioldgicos para as fungdes vitais de bezerros criados nas

condigdes mesologicas do trépico umido amazdnico.

Palavras-chave: bezerro, fungbes vitais, parametros fisiolégicos, Amazénia
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PHYSIOLOGICAL BIOMARKERS OF GIROLANDO CALVES
BREEDED IN THE AMAZON HUMID TROPIC

Health care of calves requires a lot of attention from birth to weaning. For this,
exams are necessary, in that regard, it is mandatory to know the values of the
physiological biomarkers of the animals. That said, the objective was to evaluate
the clinical parameters of girolando calves raised in the Amazonian humid tropics.
The study was carried out on a farm located in the municipality of Paragominas,
from December 2021 to July 2022, where 80 calves were evaluated: 28 males
and 52 females of the Girolando breed. The animals were evaluated from
immediately at birth to 60 days of age, determining the biomarkersphysiological
parameters: heart rate (HR) and respiratory rate (RR) through auscultation
performed with a Goétez phonendoscope (Hauptner & herberholz) and
measurement of rectal temperature (RT) using a digital veterinary thermometer
(digital veterinary thermometer Incoterm 6900.02). Means and standard
deviations of vital parameters were calculated considering statistical difference
when P < 0.05. From birth to day 60 of age, heart rate had a decreasing variation,
from 141 bpm to 104 bpm; the respiratory rate ranged from 59 to 53 rpm. Rectal
temperature remained stable with values between 38.5 and 38.9°C. The
observed data through the established physiological biomarkers of calves kept in
tropical, edaphoclimatic conditions of the Amazon biome, are in line with those
described in other studies of the Girolando calves, at Piaui, in 2014, where the
heart rate (HR) obtained mean values of 101 bpm, rectal temperature (RT) was

observed of 38.3°C, differing only in the respiratory rate (RR) which was 42 bpm.
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The values obtained can be used as physiological parameters for the vital
functions of calves raised in the mesological conditions of the Amazonian humid

tropics.

Keywords: calf, vital functions, physiological parameters, Amazon
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CASOS NOTIFICADOS DE BRUCELOSE EM BOVINOS NO
ESTADO DE SAO PAULO, BRASIL, ENTRE 2017 E 2019
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2 Agéncia Paulista de Tecnologia dos Agronegdcios, Instituto Bioldgico, Aragatuba, Sdo Paulo,

Brasil.

Foi realizado um estudo de casos notificados de brucelose em bovinos no estado
de Sao Paulo, Brasil, entre 2017 e 2019, a fim de verificar a progressao do
controle da doenca ao longo do tempo na mesma regido, considerando o
emprego de um programa de controle da doenga iniciado em 2001, que inclui
vacinacgao de bezerras e abate de animais positivos e permanece eficaz até hoje.
Os dados foram coletados de medicos-veterinarios particulares responsaveis por
testar os animais em todas as regides do estado e por meio de relatério
obrigatério apresentado com todos os resultados a Coordenadoria de Defesa
Agropecuaria (CDA). O exame realizado pelos veterinarios particulares em
campo foi o teste do antigeno acidificado tamponado (AAT), que determina a
presenca de anticorpos contra Brucella spp. Todos os dados foram compilados
mensalmente pela CDA ao longo destes 3 anos e depois comparados com 0s
dados de um estudo de prevaléncia (DIAS, R.A. et al, 2016). Em 2017, foram
testados 121.157 animais, com resultado de 44 reacgdes positivas (0,04%). No
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ano seguinte a ocorréncia triplicou, com um total de 129 positivos em 106.899
animais testados (0,12%). Durante o ano seguinte, o numero de positivos caiu
para 45 em 84.403 animais testados (0,05%). O estudo de DIAS et al. resultou
em uma prevaléncia de bovinos positivos de 2,4%, considerando dados
coletados em 2011, 10 anos apds a vacinagao obrigatéria de todas as bezerras
com a cepa B19. O aumento do numero de animais com resultado positivo em
2018 deve-se a exportagcdo de gado vivo, o que garantiu que 0s animais nao
testados anteriormente fossem examinados sob pré-condi¢ao internacional. Os
resultados dos dados coletados mostraram uma importante diminuicdo de
animais positivos desde 2011, indicando que os atuais métodos de controle da
doenga sdo um meio eficaz para diminuir a prevaléncia da brucelose nos

rebanhos brasileiros.

Palavras-chave: Brucelose, bovinos, Brasil, notificado

Sanidade Geral dos Bovinos




240

NOTIFIED CASES OF BRUCELLOSIS IN BOVINES IN THE
STATE OF SAO PAULO, BRAZIL, BETWEEN 2017 AND 2019

A study of notified cases of brucellosis in bovines was conducted in the state of
Sao Paulo, Brazil, between 2017 and 2019 in order to verify the disease control
progression over time in the same region, considering the employment of a
disease control program in 2001, which includes vaccination of heifers and culling
of positive animals and stays effective to this day. The data was collected from
private veterinarians responsible for testing the animals from all regions within
the state and through mandatory report of all results to the Coordenadoria de
Defesa Agropecuaria (CDA). The exam performed by the private veterinarians in
the field was the rose bengal test, which measures the presence of antibodies
against Brucella spp. All data were compiled by the Veterinary Authorities on a
monthly basis over these 3 years, and then compared to the data of a prevalence
study (DIAS, R.A. et al, 2016). In 2017, 121,157 animals were tested, with the
result of 44 positive reactions (0.04%). In the next year the occurrence tripled,
with a total of 129 positives in 106,899 animals tested (0.12%). During the
following year the number of positives retracted to 45 in 84,403 animals tested
(0.05%). The study from DIAS et al resulted in a prevalence of positive bovines
of 2.4%, considering data collected in 2011, 10 years after the mandatory
vaccination of all heifers with the B19 strain. The increase in the number of
animals reported positive in 2018 is due to the exportation of live cattle, which

ensured that animals not previously tested were examined under international
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precondition. The results from the data collected showed an important decrease
in positive animals since 2011, indicating that the current methods of control of
the disease are an effective means to diminish the prevalence of brucellosis in

Brazilian herds.

Keywords: Brucellosis, bovines, Brazil, notified
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COMPARAGAO ENTRE AMOSTRAS GENITAIS (MUCO
CERVICOVAGINAL E FRAGMENTO UTERINO) E URINA PARA
DIAGNOSTICO DA LEPTOSPIROSE BOVINA
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Di Azevedo', Walter Lilenbaum?®.
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A leptospirose genital bovina (BGL) é uma doenga cronica que causa disturbios
reprodutivos, como morte embrionaria, repeticido de estro, abortamentos e
infertilidade. Por muitos anos, a infecgao genital foi considerada um efeito
secundario da infecgao renal. No entanto, a BGL foi descrita como uma sindrome
especifica dissociada da doencga renal e sistémica. Portanto, o objetivo deste
estudo foi analisar amostras genitais como muco cervical-vaginal (MCV) e
fragmento uterino (FU) de vacas vivas subférteis, para diagndstico da
leptospirose bovina. Os procedimentos foram aprovados pelo Comité de Etica
para Uso Animal da Universidade Federal Fluminense (protocolo 9527220222).
Amostras de urina, MCV e FU foram coletadas de 75 vacas pertencentes de
quatro rebanhos do estado do Rio de Janeiro. Os rebanhos foram selecionados
através de triagem soroldgica através do Teste de Aglutinagdo Microscopica
(MAT) em uma amostragem de 30 animais. Nos rebanhos com alta
sororeatividade (>20% dos animais) contra o sorogrupo Sejroe (estirpes

adaptadas a bovinos), realizou-se analise molecular individual de vacas com
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histérico de falhas reprodutivas. Foram selecionadas 75 fémeas negativas para
Brucella sp., destinadas ao descarte devido a subfertilidade. As amostras de
urina foram obtidas por sondagem uretral, enquanto MVC foi coletada por escova
citolégica na fornix vaginal. A bidpsia uterina foi realizada com pinga de Yeoman,
através da via transcervical. A analise molecular foi executada através da PCR
do gene lipL32, exclusivo de leptospiras patogénicas. Dos 75 animais coletados,
44 (58,3%) foram positivos na lipL32-PCR. Destes, apenas 11 (25%) tiveram
amostra de urina positiva, enquanto 35 animais (79,5%) foram positivos em
amostras genitais (MCV e FU). Este estudo demonstrou a associagdo do
diagndstico sorolégico e molecular, para avaliagdo em nivel de rebanho e
individual, respectivamente. Tal protocolo se mostrou viavel para o diagnostico
de animais carreadores, pois 58,3% dos animais avaliados foram positivos. Os
resultados reforcam que o uso de amostras genitais é crucial para o diagndstico
de vacas carreadoras de Leptospira spp. Caso apenas amostras de urina fossem
avaliadas, apenas 11 das 44 vacas infectadas seriam diagnosticadas. Portanto,
a infeccdo por leptospiras em bovinos com subfertiidade é claramente

subdiagnosticada quando apenas amostras de urina sao avaliadas.

Palavras -chave: Leptospira spp., Reproducgao, Infertilidade, Diagndstico
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COMPARISON OF GENITAL (CERVICOVAGINAL MUCUS AND
UTERINE FRAGMENT) AND URINE SAMPLES TO DIAGNOSE
BOVINE LEPTOSPIROSIS

Bovine genital leptospirosis (BGL) is a chronic disease that causes reproductive
disorders such as embryonic death, repeated estrus, abortion, and infertility. For
many years, genital tract infection has been considered a secondary effect of
renal infection. However, BGL has been recently described as a specific
syndrome dissociated from renal and systemic disease. Therefore, this study
aimed to analyze genital samples such as cervical-vaginal mucus (CVM) and
uterine fragments (UF) from live subfertile cows to the diagnosis of BGL.
Procedures were approved by the Ethical Committee for Animal Use of Federal
Fluminense University (protocol 9527220222). Urine, CVM, and UF samples
were collected from 75 cows from four herds in Rio de Janeiro state. Herds were
selected through serologic screening using the Microscopic Agglutination Test
(MAT) in a sampling of 30 animals. In the herds with high seroreactivity (>20% of
the animals) against Sejroe serogroup (strains adapted to cattle), molecular
analyses were performed in samples from individual cows with a history of
reproductive failures. From those, 75 cows were selected, which were negative
for Brucella sp. and culled. Urine samples were obtained with a urethral probe,
while CVM samples were collected with a cytologic brush in the vaginal fornix.
Uterine biopsy was performed with a Yeoman clamp through the transcervical
route. The molecular analysis was carried out with PCR of the /lipL32 gene, which
is exclusive of pathogenic leptospires. Of the 75 evaluated animals, 44 (58.3%)
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were positive for lipL32-PCR. Of those, only 11 (25%) had positive in urine
samples, while 35 animals (79.5%) were positive in genital samples (CVM and
UF). This study demonstrated the association of serologic and molecular
diagnosis, to the evaluation of herd and individual levels, respectively. This
protocol was viable for the diagnosis of carriers since 58.3% of the evaluated
animals were positive. The results here reinforce genital samples as a crucial
point for diagnosing Leptospira spp.carrier cows. Only 11 of 44 infected cows
would be diagnosed if just urine samples were evaluated. . Therefore, the
infection by leptospires in subfertile bovines is clearly underdiagnosed when only

urine samples are evaluated.

Keywords: Leptospira spp., Reproduction, Infertility, Diagnosis
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COMPARAGAO ENTRE O CALIFORNIA MASTITISTESTE A
ANALISE MICROBIOLOGICA DO LEITE COMO METODOS
AUXILIARES PARA O DIAGNOSTICO DA MASTITE BOVINA

Davi Dayan Assenheimer®, Richardy Castilhos Aguiar’, Higor Henrique Cogo', Marta
Lizandra do Régo Leal?, Sara Dacheri Kielbowicz', Maria Victéria Zangrande®, Tatiana

Champion’, Maiara Garcia Blagitz Azevedo'.

" Universidade Federal da Fronteira Sul, Campus realeza, Realeza, Parana, Brasil.

2 Universidade Federal de Santa Maria, Santa Maria, Rio Grande do sul, Brasil.

A mastite € um grande gargalo sanitario na pecuaria leiteira, devido as suas
implicagdes diretas ou indiretas, que impactam negativamente desde o produtor,
industria, até o consumidor final. Em vista disso, priorizam-se investigacdes
acerca de contagem de células somaticas, cultura bacteriologica e tratamentos
antimicrobianos. Ha diversas formas de diagnosticar a mastite bovina e o exame
microbiolégico do leite € o método mais confiavel. Um deles é o California
Mastitis Test (CMT), este teste & considerado subjetivo e a sua interpretagéao
pode colocar em risco programas de controle pela possibilidade de se identificar
um numero consideravel de animais ou quartos mamarios infectados como
normais. Nesse sentido, o objetivo deste trabalho foi comparar o exame
microbioldgico do leite com o CMT como testes diagndsticos auxiliares para a
mastite. Foram avaliadas 83 fémeas bovinas primiparas e pluriparas, da raga
Holandesa, em diferentes estagios de lactagdo, ndo submetidas a tratamento

medicamentoso nos 30 dias anteriores a coleta de material. Os animais
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pertenciam a um plantel homogéneo criado em sistema Free Stall, em uma
propriedade comercial localizada no sudoeste do Parana. A ordenha mecanica
era realizada trés vezes ao dia. Apdés o exame fisico da glandula mamaria, a
secrecao lactea de cada teto foi submetida ao teste de CMT e na sequéncia,
apo6s a higienizagéo e antissepsia do ubere, foram colhidas amostras de cada
quarto mamario para o exame microbiolégico. No Laboratério de Microbiologia
da Universidade Federal da Fronteira Sul, as amostras foram cultivadas em agar
sangue de ovelha (5%) com incubagado em aerobiose a 37° C, com leituras de
24h. A analise estatistica foi realizada pelo software Graphpad Prism 9.0® e os
resultados avaliados pelo teste de Wilcoxon. A frequéncia de quartos negativos
no CMT (n=267; 80,42%) foi maior estatisticamente do que a frequéncia de
quartos sem isolamento de microrganismos (n=165; 49,69%). Enquanto a
frequéncia de quartos positivos no CMT (n=98; 29,5%) foi estatisticamente
menor do que a frequéncia de quartos positivos no exame microbiolégico (n=167;
50,30%). Assim, é possivel inferir que o teste de CMT pode ser utilizado para

triagem de mastite em bovinos, contudo ndo como um teste confirmatério.

Palavras-chave: Glandula Mamaria; Leite; Sanidade
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COMPARISON BETWEEN CALIFORNIA MASTITIS TEST AND
MICROBIOLOGICAL ANALYSIS OF MILK AS AUXILIARY
METHODS FOR DIAGNOSIS OF BOVINE MASTITIS

Mastitis is a major health problem in dairy farming, due to its direct and indirect
implications, which negatively impact the producer, the industry, and even the
final consumer. In view of this, investigations about somatic cell counts,
bacteriological culture, and antimicrobial treatments are prioritized. There are
several ways to diagnose bovine mastitis and microbiological examination of milk
is the most reliable method. One of them is the California Mastitis Test (CMT),
but this test is considered subjective and its interpretation can put control
programs at risk because of the possibility of identifying a considerable number
of infected animals or breast quarters as normal. The objective of this study was
to compare the microbiological examination of milk and the CMT as auxiliary
diagnostic tests for mastitis. We evaluated 83 primiparous and pluriparous
Holstein females at different lactation stages that had not undergone any
medication treatment in the 30 days prior to the collection of material. The animals
belonged to a homogeneous herd raised in free stall system, in a commercial
property located in the southwest of Parana. Mechanical milking was performed
three times a day. After physical examination of the mammary gland, milk
secretion from each teat was tested for CMT and after udder hygiene and
antisepsis, samples from each udder quarter were collected for microbiological
examination. In the Microbiology Laboratory of the Universidade Federal da
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Fronteira Sul, samples were grown on sheep blood agar (5%) with incubation in
aerobiosis at 37° C, with 24h readings. Statistical analysis was performed using
Graphpad Prism 9.0® software and the results were evaluated using the
Wilcoxon test. The frequency of negative CMT rooms (n=267; 80.42%) was
statistically higher than the frequency of rooms without isolation of
microorganisms (n=165; 49.69%). While the frequency of CMT positive rooms
(n=98; 29.5%) was statistically lower than the frequency of microbiological
examination positive rooms (n=167; 50.30%). Thus, it can be inferred that the
CMT test can be used to screen for mastitis in cattle, however not as a

confirmatory test.

Keywords: Health; Mammary Gland; Milk
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O timpanismo abomasal em bezerros leiteiros lactentes tem sido frequentemente
relatado, devido as novas mudancgas e recomendacdes dietéticas, que tende ao
aleitamento intensivo, além do envolvimento de outros fatores de risco e agentes
infecciosos. O objetivo deste resumo é descrever os desafios e condugédo do
diagndstico de timpanismo abomasal em uma bezerra no pré-desaleitamento,
que incluiu a realizagdo de uma série de exames complementares. Bezerra,
Jersey, 32 dias de idade, colostrada (Brix = 8,4%) foi encaminhada a Clinica de
Bovinos e Pequenos Ruminantes (HOVET, FMVZ/USP) com suspeita de
“ruminal drinking”. Na anamnese foi reportada diarreia ha 7 dias, desidratacéao,
apatia e anorexia (auséncia do reflexo de sucgao), com resposta a terapia
sintomatica e interesse em mamar na méae, porém manifestando timpanismo
recorrente  com desconforto abdominal. Exame fisico: bezerra alerta,

desidratada, mucosas avermelhadas, T°C retal 38,9 e fezes pastosas a liquida.
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Foi detectado aumento de volume abdominal no formato péra-macga nos lados
direito e esquerdo, detectando-se som timpanico a percussao, eventual timbre
metalico, e exacerbacao de crepitacdo na auscultacdo. Foi realizada a
sondagem orogastrica com refluxo de 800 mL de liquido putrido com odor acido,
coloragao branco-acizentada e pH 3,2. Exames laboratoriais: hematécrito 37%,
proteina sérica 4,86g/dL, fibrinogénio 1000mg/dL, neutrofilia (6.876uL
segmentado/mm”3), pH 7,50, pCO2 60,1 mmHg, HCO346,2 mEqg/L, SO287,5%,
Base excess 19,3, Anion Gap 2,1mmol/lL, sédio 124,1mEq/L, potassio
1,42mEq/L, cloreto 77,2mEg/L e calcio idbnico 0,948mmol/L, os quais revelaram
alcalose metabdlica com compensacéo respiratéria e hiponatremia, hipocalemia
e hipocloremia. Foi realizada ultrassonografia abdominal e raio x contrastado,
porém para a identificagdo e avaliagdo do abomaso em bezerras no pré-
desaleitamento, especialmente manifestando timpanismo, requer padronizagéo.
O diagnéstico de timpanismo abomasal nesse caso foi definido com base no
exame fisico, e especialmente pela hemogasometria e hipocloremia, muitas
vezes inacessiveis nas fazendas. Este caso foi desafiador e demonstra a
demanda por pesquisas futuras avaliando a fisiopatogenia e diagnéstico das

afecgdes que acometem o abomaso em bezerros lactentes.

Palavras-chave: abomaso, exames complementares, nutricdo, manejo
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DIAGNOSTIC CONDUCTION OF ABOMASAL BLOAT IN
SUCKLING JERSEY CALF

Abomasal bloat in suckling dairy calves has been frequently reported due to the
new dietary changes and recommendations, which tend intensive milk feeding,
in addition to the involvement of other risk factors and infectious agents. The
objective of this abstract is to describe the challenges of the abomasal bloat
diagnosis in a pre-weaning heifer calf, which included the performance of a series
of ancilary tests. A 32-day old Jersey heifer calf, with history of being fed
colostrum (Brix = 8.4%) was referred to the Cattle and Small Ruminants Clinic
(HOVET, FMVZ/USP) with suspect of “ruminal drinking”. In the anamnesis,
diarrhea for 7 days, dehydration, apathy, and anorexia (absence of the sucking
reflex) were reported, with response to symptomatic therapy and interest in
breastfeeding the mother, but manifesting recurrent bloat with abdominal
discomfort. At physical examination the calf was alert , dehydrated, reddish
mucous membranes, 38.9°C of rectal temperature, and pasty to liquid stools. A
pear-apple shaped increase in abdominal volume was noticedon the right and left
sides, with a tympanic sound on percussion, possible metallic timbre, and
exacerbation of crackles on auscultation. Orogastric tube was performed and
retrival of approximatelly 800 mL of putrid content with acidic odor, grayish-white
color and pH 3.2. Laboratory tests: hematocrit 37%, serum protein 4.86g/dL,
fibrinogen 1000mg/dL, neutrophilia (6,876uL segmented/mm*3), pH 7.50, pCO2
60.1 mmHg, HCO3-46.2 mEq/L, CO2 87.5%, Base excess 19.3, Anion Gap
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2.1mmol/L, sodium 124.1mEq/L, potassium 1.42mEgq/L, chloride 77.2mEg/L and
ionic calcium 0.948mmol/L, which revealed metabolic alkalosis with respiratory
compensation and hyponatremia, hypokalemia and hypochloremia. Abdominal
ultrasound and contrast x-ray were performed, but for the identification and
evaluation of the abomasum in pre-weaning calves, especially manifesting bloat,
standardization is still needed. The diagnosis of abomasal bloat in this case was
conclued based on physical examination, and especially on blood gas analysis
and hypochloremia, which are often unavailable on farms. This case was
challenging and demonstrates the demand for future research evaluating the
pathophysiology and diagnosis of conditions that affect the abomasum in suckling

calves.

Keywords: abomasum, ancillary exams, nutrition, management
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CONFORTO TERMICO NOS SISTEMAS DE Compost Barn, Free
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No Brasil em regi6es de clima tropical, as temperaturas durante o dia podem chegar até
40° C no periodo que o sol se encontra a pino. Dentro da bovinocultura leiteira,
principalmente quando se utiliza ragas europeias, a temperatura ambiental € um ponto-
chave para a producdo animal eficiente. O estresse térmico ocorre quando a taxa de
calor corporal do animal excede a taxa de conforto térmico, prejudicando diretamente a
producdo, sanidade e bem-estar. Diante disto, o estudo objetivou determinar qual o
horario de maior conforto térmico para ingestao de matéria seca nos sistemas Compost
Barn, Free Stall e criagao a pasto, bem como estabelecer qual destes fornece melhores
condigbes de conforto térmico analisando-se dados de permanéncia em estagao. Esse
estudo foi realizado em nove (trés de cada sistema) propriedades do sudoeste do
Parana, nos meses de fevereiro a abril de 2020. Foram selecionadas cinco
fémeas da raga Holandesa por propriedade, com escore corporal 2,5 a 3,0,
multiparas e higidas. Os dados de tempo de ingestdo de matéria seca e tempo
em estagao foram coletados com auxilio de um binoculo 20 x 50 (Jumelles®). A

afericdo dos parametros foi realizada a cada dez minutos com inicio as 06:00 e
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término as 20:00 horas. Os dados foram analisados pelo software estatistico
Genes® considerando P>0,05. Nos trés sistemas a frequéncia de alimentagdo foi
adequada, tendo em vista que o tempo de alimentacgao fisiolégico para bovinos é de 8
horas distribuidas ao longo do dia. O maior consumo de matéria seca foi durante a
manha (6:00 as 10:00hrs) provando que os animais se alimentam com maior frequéncia
em temperaturas amenas. Pesquisadores relatam que os bovinos permanecem em
média 30,06% do seu tempo durante o dia em estagéo, valores superiores a isso podem
demonstrar quadros de estresse térmico. Em sistema Compost Barn os animais
apresentaram média de 37,44% de permanéncia do tempo em estagédo, enquanto no
sistema Free Stall a média foi de 48,3%. Ja no sistema a pasto, os bovinos
permaneceram 56,25% do tempo em pé realizando trocas de calor, indicando que estes
dois sistemas nao oferecem condicbes adequadas para mantenca da homeostasia

térmica.

Palavras-chave: Ambiente. Bem-estar. Comportamento. Estresse
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HEAT COMFORT IN Compost Barn, Free Stall AND PASTURE
RAISING SYSTEMS RELATED TO FEEDING FREQUENCY AND
STATION PERMANENCE TIME OBSERVATION

In Brazil, in regions with tropical climates, daytime temperatures can reach up to
40° C when the sun is at its peak. In dairy cattle farming, especially when using
European breeds, environmental temperature is a key point for efficient animal
production. Heat stress occurs when the animal's body heat rate exceeds the
thermal comfort rate, directly harming production, health, and well-being.
Therefore, the study aimed to determine which is the most thermally comfortable
time for dry matter ingestion in Compost Barn, Free Stall and pasture rearing
systems, as well as to establish which one provides better thermal comfort
conditions by analyzing station permanence data. This study was conducted in
nine (three of each system) farms in the southwest of Parana, from February to
April 2020. Five females of the Holsteins breed were selected per property, with
body score 2.5 to 3.0, multiparous and healthy. Data on dry matter intake time
and time in station were collected with the aid of a 20 x 50 binocular (Jumelles®).
The parameters were measured every ten minutes starting at 06:00 and ending
at 20:00. The data were analyzed by statistical software Genes® considering
P>0.05. In all three systems the feeding frequency was adequate, considering
that the physiological feeding time for cattle is 8 hours distributed throughout the
day. The highest dry matter consumption was during the morning (6:00 am to

10:00 am) proving that the animals feed more frequently in mild temperatures.
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Researchers report that cattle remain on average 30.06% of their time during the
day in station, values higher than this may demonstrate heat stress. In the
Compost Barn system the animals presented an average of 37.44% of time spent
in the station, while in the Free Stall system the average was 48.3%. In the
pasture system, the bovines remained 56.25% of the time standing and
exchanging heat, indicating that these two systems do not offer adequate

conditions for maintaining thermal homeostasis.

Keywords: Behavior. Environment. Stress. Welfare
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DESCRIGAO DE SETE CASOS DE DISTOCIAS EM FEMEAS
BOVINAS

Thamires Diniz Aquiles Silva', Natalia Puzzi Goulart de Souza®, Fabio Celidonio
Pogliani', Viviani Gomes".
1 Universidade de S&o Paulo, Faculdade de Medicina Veterinaria e Zootecnia, Clinica Médica,
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A distocia pode ser definida como dificuldade de paricao resultante de parto
espontaneo prolongado ou extragdo assistida prolongada ou grave. . Pode ter
origem materna ou fetal e a incidéncia total de casos em bovinos pode
ultrapassar 10%. Resulta em riscos para a vida da parturiente e do neonato. O
objetivo deste resumo é descrever casos de distocia atendidos na Clinica de
Bovinos e Pequenos Ruminantes da Faculdade de Medicina Veterinaria e
Zootecnia da Universidade de Sao Paulo (FMVZ/USP) entre 2012 e 2022. Neste
periodo foram atendidos 7 bovinos, 4 caprinos, 8 ovinos e 4 suinos, totalizando
23 fémeas com dificuldade de parto. Destes, observou-se 26% de casos de
distocia em mini animais, sendo 4 ocorréncias em mini porcos, 1 em mini cabra
e 1 em mini vaca. No estudo em questao, serdo descritos os casos nos bovinos.
A maioria dos animais chegou para atendimento clinico com mais de 12 horas
de inicio do trabalho de parto, com grau de desidratagéo leve a moderado, em
decubito e realizou-se 3 cesarianas e 4 procedimentos de tragdo forgcada. A
meédia das frequéncias cardiacas foi de 100 bpm, da frequéncia respiratéria de

65 mpm e temperatura de 37,7°C, sinalizando quadros de dor. As mucosas se
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apresentavam congestas na maioria dos casos, a taxa de sobrevivéncia fetal foi
de 0% e a de sobrevivéncia materna foi de 71,4%. Em todos os casos clinicos,
a causa da distocia nas fémeas bovinas foi de origem fetal:mau posicionamento
fetal, desproporcao feto-pélvica e morte fetal, com maceragao fetal em um dos
casos clinicos. Com base neste levantamento concluiu-se que o grande intervalo
de tempo entre o inicio do trabalho de parto, juntamente com a observagao de
dificuldade por parte da parturiente em expulsar o produto, e o encaminhamento
para o atendimento obstétrico, culminou nas mortes fetais e, em alguns casos,
na morte materna. Além disso, deduziu-se que 0s animais, em sua maioria, nao
possuem o devido manejo pré-parto e que também n&o ha o planejamento dos
cruzamentos a fim de evitar a gestagao de produtos muito grandes e que séo

incompativeis com o canal cervical.

Palavras-chave: Parto, Bezerro, Intervencao
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DESCRIPTION OF SEVEN CASES OF DYSTOCIA IN BOVINE
FEMALES

Dystocia can be defined as difficulty in delivery resulting from prolonged
spontaneous delivery or prolonged or severe assisted extraction. . It can be of
maternal or fetal origin and the total incidence of cases in cattle can exceed 10%.
It results in risks to the life of the parturient and the neonate. The objective of this
summary is to describe dystocia cases treated at the Cattle and Small Ruminants
Clinic of the Faculty of Veterinary Medicine and Animal Science at the University
of Sdo Paulo (FMVZ/USP) between 2012 and 2022. During this period, 7 cattle,
4 goats, 8 sheep and 4 pigs, totaling 23 females with birth difficulties. Of these,
26% of dystocia cases were observed in mini animals, with 4 occurrences in mini
pigs, 1 in mini goat and 1 in mini cow. In the study in question, cases in cattle will
be described. Most animals arrived for clinical care more than 12 hours after the
onset of labor, with a mild to moderate degree of dehydration, in recumbency,
and 3 cesarean sections and 4 forced traction procedures were performed. The
mean heart rate was 100 bpm, respiratory rate was 65 mpm and temperature
was 37.7°C, signaling pain. The mucous membranes were congested in most
cases, the fetal survival rate was 0% and the maternal survival rate was 71.4%.
In all clinical cases, the cause of dystocia in bovine females was of fetal origin:
fetal malposition, fetal-pelvic disproportion and fetal death, with fetal maceration
in one of the clinical cases. Based on this survey, it was concluded that the long

time interval between the beginning of labor, together with the observation of
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difficulty on the part of the parturient in expelling the product, and the referral to
obstetric care, culminated in fetal deaths and, in some cases, in maternal death.
In addition, it was deduced that the animals, for the most part, do not have the
proper prepartum management and that there is also no planning of crosses in
order to avoid the gestation of very large products that are incompatible with the

cervical canal.

Keywords: Childbirth, Calf, Intervention
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DETECGAO DE MANNHEIMIA HAEMOLYTICA EM BIOFILME
DENTAL DE BEZERROS

Juliana Vaccari' Julia Rebecca Saraiva Iveraldo dos Santos Dutra’ Flavia Regina
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2Universidade Federal de Goias

As doencas periodontais sao disturbios que afetam o desempenho e o bem-estar
animal em ruminantes e sao causadas primariamente pela disbiose do biofilme
bucal e diversos fatores extrinsecos ao hospedeiro. Estudos preliminares com o
emprego do sequenciamento de préxima geracdo tem revelado que a
composi¢cao da microbiota dental de bezerros é bastante complexa. Assim este
estudo teve como objetivo caracterizar a microbiota dental de bezerros criados
extensivamente e com diferentes condicdes clinicas periodontais utilizando-se
da técnica de sequenciamento de alto rendimento do gene 16s rRNA. Os animais
foram classificados em trés grupos: sitios periodontais saudaveis (HPS), sitios
periodontais com gengivite (GPS) e sitios periodontais com supuragao (SPS) a
partir de exame clinico-bucal dos incisivos e as amostras foram coletadas
diretamente do biofilme dental subgengival. O sequenciamento resultou em 291
ASVs (amplicon sequence variance), as quais 41 ASVs foram compartilhadas
entre os grupos HPS, GPS e SPS. Mannheimia haemolytica, € um patégeno-

chave que esta frequentemente associado a microbiota comensal nasofaringea
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de bovinos e envolvido em doencas respiratorias nestes animais, foi detectada
em abundancia variavel na microbiota dental de todos os trés grupos. Na saude
bucal, o papel desse microrganismo e suas interagdées com a microbiota local é
pouco conhecido, principalmente em ruminantes. Apesar da complexidade, da
riqueza e diversidade da microbiota presente no ecossistema bucal, os
resultados do presente estudo indicam que a composicdo qualitativa da
microbiota subgengival de bovinos com diferentes condigbes clinicas, tem
particularidades especificas, com semelhancgas e diferencgas entre si, o que inclui

possiveis correlagdes com o microbioma do ecossistema respiratorio.

Palavras-chave: Bezerros, doenga periodontal, microbiota
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DETECTION OF MANNHEIMIA HAEMOLYTICA IN DENTAL
BIOFILM OF CALVES

Periodontal diseases are disorders that affect performance and animal welfare in
ruminants and are primarily caused by oral biofilm dysbiosis and several factors
extrinsic to the host. Preliminary studies using next-generation sequencing have
revealed that the composition of the calf dental microbiota is quite complex. Thus,
this study aimed to characterize the dental microbiota of calves raised extensively
and with different periodontal clinical conditions using the technique of high
throughput sequencing of the 16s rRNA gene. The animals were classified into
three groups: healthy periodontal sites (HPS), periodontal sites with gingivitis
(GPS) and periodontal sites with suppuration (SPS) from clinical-oral examination
of the incisors and samples were collected directly from the subgingival dental
biofilm. The sequencing resulted in 291 ASVs (amplicon sequence variance), of
which 41 ASVs were shared between the HPS, GPS and SPS groups.
Mannheimia haemolytica, a key pathogen that is frequently associated with the
commensal nasopharyngeal microbiota of cattle and involved in respiratory
diseases in these animals, was detected in variable abundance in the dental
microbiota of all three groups. In oral health, the role of this microorganism and
its interactions with the local microbiota is poorly understood, especially in
ruminants. Despite the complexity, richness and diversity of the microbiota
present in the oral ecosystem, the results of the present study indicate that the

qualitative composition of the subgingival microbiota of cattle with different clinical
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conditions has specific particularities, with similarities and differences between
them, which includes possible correlations with the respiratory ecosystem

microbiome.

Keywords: Calves, periodontal disease, microbiota
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DINAMICA DA IgG E ANTICORPOS ESPECIFICOS CONTRA OS
ENTEROPATOGENOS NO LEITE DE TRANSICAO DE VACAS
GIROLANDO

Karen Nascimento da Silva', Camila Cecilia Martins®, Raquel de Sousa Marques®,
Viviani Gomes®.
" Universidade de Sao Paulo, Faculdade de Medicina Veterinaria e Zootecnia, Sao Paulo,

Brasil.

O leite de transicdo é a secregao mamaria obtida entre a 22 e 62 ordenha pds-
parto, rico em proteinas, IgG, gordura, lactose e oligossacarideos, e corroboram
com desenvolvimento das vilosidades intestinais e saude das bezerras. O
objetivo desta pesquisa foi avaliar a dindmica de IgG e anticorpos especificos
contra os enteropatdégenos na secregdo mamaria entre a 22 e 432 ordenha.
Foram incluidas 18 fémeas primiparas e 33 multiparas. Secre¢do mamaria foi
obtida na 22 e 93, 112, 132 158 292 e 432 ordenha pods-parto. A IgG total
determinada entre a 22 e 432 ordenha, pelo método ELISA sandwich; e os
anticorpos especificos contra enteropatégenos nas ordenhas 1, 2, 6 e 13, por
meio de kits comerciais ELISA (Bio-X Diagnostics S.A.) utilizando amostras
puras. Em novilhas a producao de leite de transicdo entre a 22 e 62 ordenha foi
4.19+0.33L, a partir da 72 ordenha a producdo média em novilhas foi de
6.63+0.35, Brix 15.24%, ELISA 51.76+3.69. Ja em multiparas a producao de leite
de transig¢ao foi 5.71£3.29 L, apds a 72 ordenha, produgao média foi 9.96+£0.22
L, Brix 13. 69%, ELISA 47.25+2.03 apresentando diferenga no tempo
(P<0.0001). Anticorpos especificos apresentou diferenca no CP alpha
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(P=0.0026), primiparas apresentaram maiores valores 52.34+3.49 e multiparas
52.17+2.74. Os anticorpos apresentaram diferenga no tempo (P<0.0001). Em
novilhas o Coronavirus foi 75.41+£3.39, Rotavirus 66.70+.85, CPalpha e
multiparas 76.09+2.54, Rotavirus 68.06+3.69 em novilhas e em multiparas,
Clostridium 52.34+3.49. Em multiparas o Coronavirus foi 76.09 + 2.54, Rotavirus
66.70 £56, CPalpha 52.17+2.74, CpBeta 76.60+2.65, Epislon 84.05+2.15 e E.coli
56.39£3.72 em multiparas. Os valores oscilaram, no entanto, houve um
decréscimo nos anticorpos para primiparas. Desta forma existem evidéncias que
os animais foram desafiados por patdégenos e isso esta relacionado com
alteracdes dos valores de anticorpos especificos, comprovando que vacinagao
e cuidados no manejo € de suma importancia para o rebanho. A paridade pode
influenciar a produgcdo de colostro, principalmente sobre a qualidade
imunoldgica, responsavel por realizar uma boa transferéncia de imunidade
passiva. Vacas multiparas apresentam valores mais altos em relagdo a
qualidade imunoldgica devido ao maior temor exposi¢cao a patdogenos, levando

em consideracao os anos e as vacinagdes

Palavras-chave: Imunidade, Secrecdo mamaria, vacas mesticas, ELISA,

paridade, ordenhas
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IgG AND SPECIFIC ANTIBODIES DYNAMIC AGAINST
ENTEROPATHOGENS IN TRANSITION MILK OF HOLSTEIN X
GIR CROSSBRED COWS

The Holstein x Gir crossbreed (Girolando) contributes with 80% of milk production in
Brazil, due to its resistance profile and adaptation to the climatic conditions of subtropical
and tropical countries. Studies specifically for the Girolando breed are scarce, and in our
knowledge there are none about immune quality of the colostrum of Girolando heifers
and cows. The main objective of this research was to determine the quality of colostrum
of Girolando cows with history of pre-calving vaccination against neonatal
diarrhea, through colostrometer, Brix refractometer, colostrum balls, besides evaluation
of total IgG level and specific antibodies against enteropathogens, using ELISA sandwich
and commercial ELISA competition kits (Bio-X Diagnostics S.A.). 18 primiparous and 33
multiparous Girolando females were included. Colostrum was obtained up to 2 hours
postpartum. The volume of colostrum (liters) and the IgG mass calculated by
multiplication volume x concentration determined by gold-standard procedure (ELISA
sandwich) were recorded. Total and specific IgG against enteropathogens were
measured in cow serum and in centrifuged colostrum. The total volume of colostrum
produced was 2,56+0,30kg, the immune quality evaluated through ELISA sandwich was
100,245,32, colostrometer 74,06+6,01mg/ml, colostrum balls 1.051+2,64 and Brix
25,08+0,77%. The IgG mass calculation was 207.16+23.14. Primiparous produced
2.7520.76 kg of colostrum, ELISA 98.121+9.44, colostrometer 61.42+10.57, Brix
23.2941.69%, colostrum balls 1.045+4,62 and IgG mass value of 207,16+17,55. In
multiparous, ELISA was 101,4616,51, colostrometer 79.9617,18mg/mL, Brix
26,03%£0.77%, colostrum balls 1.0541£3.14 and IgG mass was 274.74+17.90. Specific

antibodies against Coronavirus, Rotavirus, Clostridium (CP Alpha, Beta and Epsilon) and
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E. coli showed differences over time (P < 0.0001) presenting variation between moments
of studies, some pathogens increased over the study, such as CP beta and epsilon. The
animals were challenged at some point in the postpartum period, decreasing immunity
consequently increasing specific antibodies. More studies should be carried out

comparing crossbred with Holstein cows.

Keywords: Immunity, mammary secretion, crossbred cows, ELISA, number of

calvings, milking
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EFEITO DA DIARREIA EM BEZERROS LEITEIROS NA
MICROBIOTA INTESTINAL DURANTE O PRIMEIRO MES DE
VIDA

Camila Cecilia Martin, Mario Julio Avila-Campos®, Bianca Paola Santarosa’, Viviani
Gomes’.
" Universidade de Sao Paulo, Faculdade de Medicina Veterinaria e Zootecnia, Sao Paulo,

Brasil.

Este estudo teve como objetivo avaliar a influéncia do complexo diarreico na
microbiota intestinal durante o periodo neonatal de bezerros. Vinte e seis
bezerros leiteiros foram triados imediatamente apds o nascimento e monitorados
nos tempos: D13-15; D20-23 e D27-30 dias de vida. As amostras fecais foram
coletadas diretamente da ampola retal usando luvas estéreis. A presenga de
diarreia foi mensurada pela avaliacdo da matéria seca (MS) das fezes e, com
isso, os bezerros foram distribuidos em dois grupos: com (MS <15%) e sem (MS
>15%) diarreia. Para avaliar as popula¢des de bactérias indicadoras nas fezes,
a extracdo de DNA foi realizada pela primeira vez usando um kit comercial. A
quantificacdo do material genético de Bifidobacterium spp., Lactobacillus spp.,
C. perfringens, Escherichia coli e DNA de bactérias totais (16S rRNA) foi
realizada por PCR em tempo real. A frequéncia de diarreia apresentada pelos
bezerros foi de 73,08%, 23,08% e 26,92% em D13-15, D20-23 e D27-28,
respectivamente. Os bezerros com diarreia apresentaram menor numero de
copias da bactéria pesquisada, quando comparados ao grupo que nao teve
diarreia, principalmente em D13-15 e D27-30. O perfil apresentado pelos animais
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em relagdo ao total de bactérias mostrou diferenga significativa no D13-15, e
tendéncia no D27-30. Animais com diarreia apresentaram menos copias de
bactérias totais (16S rRNA), quando comparados a animais com fezes normais.
A populacgao de Bifidobacterium spp. foi influenciada pela presenca de diarreia
no D13-15, quando houve diferenga significativa com valores menores para o
numero de copias para o grupo com diarreia em relagédo ao grupo com fezes
normais. Lactobacillus spp. apresentou perfil semelhante ao de Bifidobacterium
spp. em D13-15. Em relagao a Escherichia coli, foi detectada diferenga entre os
grupos no D20-23. C. perfringens foi diferente apenas no D27-30, com menores
valores de numero de copias para animais com diarreia. Concluiu-se que a
presenca de diarreia em bezerros influenciou a populacdo de bactérias
intestinais relacionadas a saude intestinal. Além disso, a populagao de bactérias
com potencial patogénico reduziu o numero de bactérias indicadoras

investigadas nas fezes dos bezerros.

Palavras-chave: gado leiteiro; Escherichia coli; colonizagao intestinal;

Lactobacillus spp.; periodo neonatal
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EFFECT OF DIARRHEA IN DAIRY CALVES ON GUT
MICROBIOTA DURING THE FIRST MONTH OF LIFE

This study aimed to evaluate the influence of diarrhea complex in the gut
microbiota during the neonatal period of calves. Twenty-six dairy calves were
screened immediately after birth and monitored during the times: D13-15; D20-
23, and D27-30 days of life. Fecal samples were collected directly from the rectal
ampoule using sterile gloves. The presence of diarrhea was measured by
evaluating the dry matter (DM) of the feces and, with that, the calves were
distributed into two groups: with (DM <15%) and without (DM >15%) diarrhea. To
assess the populations of indicator bacteria in feces, DNA extraction was first
performed using a commercial kit. The quantification of the genetic material of
Bifidobacterium spp., Lactobacillus spp., C. perfringens, Escherichia coli and
DNA of total bacteria (16S rRNA) was performed using real-time PCR. The
frequency of diarrhea presented by calves was 73.08%, 23.08% and 26.92% in
D13-15, D20-23 and D27-28, respectively. Calves with diarrhea had lower
number of copies of the surveyed bacteria, when compared to the group that did
not have diarrhea, especially in D13-15 and D27-30. The profile presented by the
animals in relation to the total bacteria showed a significant difference in D13-15,
and a trend in D27-30. Animals with diarrhea had fewer copies of total bacteria
(16S rRNA), when compared to animals with feces normal. The population of
Bifidobacterium spp. was influenced by the presence of diarrhea in D13-15, when
there was a significant difference with lower values for the number of copies for

the group with diarrhea compared to normal feces group. Lactobacillus spp. had
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a similar profile to Bifidobacterium spp. at D13-15. Regarding Escherichia coli, a
difference was detected between groups at D20-23. C. perfringens was different
only at D27-30, with lower values of number of copies for animals with diarrhea.
It was concluded that the presence of diarrhea in calves influenced the population
of intestinal bacteria related to intestinal health. Besides that, the population of
bacteria with pathogenic potential reduced the number of the investigated

bacteria indicators in the calves’ feces.

Keywords: dairy cattle; Escherichia coli; gut colonization; Lactobacillus spp.;

neonatal period
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ENDOCARDITE VALVULAR EM UMA BEZERRA- RELATO DE
CASO

Mayara de Lima Costa’, Ana Maria de Almeida Vieira', Pablo Petrucio de Oliveira
Ferreira', Pamela Thaiany Filgueira da Silva®, Ana Cecilia Tavares de Araujo*, Cecilia

Maria Nunes Silva', Gildeni Maria Nascimento de Aguiar®, Alonso Pereira Silva Filho'.

" Universidade Federal de Alagoas, Vigosa, Alagoas, Brasil.

Foi atendida no Hospital Veterinario da Universidade Federal de Alagoas uma
bezerra Nelore de 25 dias, que ha 12 dias estava triste, com dificuldade para
respirar e alimentar-se e com o umbigo infeccionado. No exame fisico observou-
se decubito esternal, magreza, apatia, desidratacdo de 10%, taquicardia,
taquipneia, secrecao periocular, mucosa oral hipocorada, temperatura retal de
38,5°C, narinas ressecadas, respiracao ruidosa, dispneia expiratoria e, na
ausculta pulmonar, crepitagdo bilateral. Umbigo aumentado e sensivel e, na
palpacdo profunda, havia aumento direcionado cranialmente, sugerindo
onfaloflebite. Para tratar o quadro respiratério utilizou-se Flunixina Meglumina e
Florfenicol, além de reposicdo hidroeletrolitica e aporte nutricional. Os sinais
progrediram, observando-se emagrecimento progressivo, apatia, dificuldade de
alimentar-se, fezes com sangue e muco, anemia intensa, sopro cardiaco, estase
venosa positiva, jugular ingurgitada, edema de barbela e vasos episclerais
ingurgitados, diante disso, suspeitou-se de endocardite. Alterou-se o antibiotico
para amoxicilina tri-hidratada durante cinco dias. Na avaliagao ultrassonografica
do coragdo havia espessamento importante da valvula tricuspide, sugerindo a

presenga de neoformacdo vegetante na estrutura, além de liquido livre no
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pericardio. Ao Doppler vizualisou-se regurgitagdo com abaulamento do atrio
direito. O animal morreu 16 dias apds entrada no hospital, sendo encaminhado
a necropsia. O coto umbilical estava espessado, havia liquido peritoneal turvo na
cavidade abdominal; figado aumentado com parénquima com aspecto de noz
moscada; rins escurecidos na pelve e cortex; hemorragias petequiais na bexiga,
baco aumentado e intestino com hemorragias em diversos seguimentos. Edema
na regiao de peito e barbela, liquido turvo na cavidade toracica, aumento de
liquido no saco pericardico e areas de atalactasia nos pulmdes. Na valvula
tricuspide havia espessamento e proliferagcdo de tecido granuloso de aspecto
vegetativo e de coloragdo amarelada crescendo em direcdo a artéria. No
histopatoldgico verificou-se endocardite necrosante, miocardite granulomatosa,
hemorragia hepatica, pneumonia intersticial, glomerulonefrite e enterite.
Acredita-se que a origem da endocardite deste caso seja a onfalopatia, pois esta
pode proporcionar disseminacao de trombos bacterianos como consequéncia de
bacteremias e septicemias. Apesar de ndo ser frequente em bezerros, a
endocardite pode estar presente em rebanhos com falhas no manejo sanitario
de neonatos, associada a doencas como onfalopatias e broncopneumonias,

levando a 6bito dos acometidos.

Palavras-chave: ruminante, valvula tricispide, onfalopatias
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VALVULAR ENDOCARDITIS IN A CALF- CASE REPORT

A 25-day-old Nelore heifer was treated at the Veterinary Hospital of the Federal
University of Alagoas, who had been sad for 12 days, had difficulty breathing and
feeding and had an infected navel. Physical examination revealed sternal
recumbency, thinness, apathy, 10% dehydration, tachycardia, tachypnea,
periocular secretion, pale oral mucosa, rectal temperature of 38.5°C, dry nostrils,
noisy breathing, expiratory dyspnea and, on auscultation, pulmonary, bilateral
crackles. Enlarged and sensitive umbilicus and, on deep palpation, there was an
increase directed cranially, suggesting omphalophlebitis. To treat the respiratory
condition, Flunixin Meglumine and Florfenicol were used, in addition to
hydroelectrolytic replacement and nutritional support. The signs progressed, with
progressive weight loss, apathy, difficulty in eating, bloody stools and mucus,
intense anemia, heart murmur, positive venous stasis, engorged jugular, dewlap
edema and engorged episcleral vessels. if of endocarditis. The antibiotic was
changed to amoxicillin trinydrate for five days. In the ultrasound evaluation of the
heart, there was significant thickening of the tricuspid valve, suggesting the
presence of vegetative neoformation in the structure, in addition to free fluid in
the pericardium. Doppler showed regurgitation with bulging of the right atrium.
The animal died 16 days after admission to the hospital, being referred for
necropsy. The umbilical stump was thickened, there was cloudy peritoneal fluid
in the abdominal cavity; enlarged liver with nutmeg-like parenchyma; darkened
kidneys in the pelvis and cortex; petechial hemorrhages in the bladder, enlarged

spleen and intestine with hemorrhages in several segments. Edema in the chest
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and dewlap region, cloudy fluid in the chest cavity, increased fluid in the
pericardial sac and areas of atelectasis in the lungs. In the tricuspid valve there
was thickening and proliferation of granular tissue with a vegetative aspect and
yellowish color growing towards the artery. Histopathological findings showed
necrotizing endocarditis, granulomatous myocarditis, hepatic hemorrhage,
interstitial pneumonia, glomerulonephritis and enteritis. It is believed that the
origin of the endocarditis in this case is omphalopathy, as this can lead to the
dissemination of bacterial thrombi as a consequence of bacteremia and
septicemia. Although not frequent in calves, endocarditis can be present in herds
with failures in the sanitary management of neonates, associated with diseases
such as omphalopathies and bronchopneumonia, leading to the death of those

affected.

Keywords: ruminant, tricuspid valve, omphalopathies
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EPIDEMIOLOGIA DA MASTITE NO POS-PARTO IMEDIATO E
SEU IMPACTO NA LACTAGAO DE VACAS LEITEIRAS

Nathiely Ziviani Costa’, José Carlos de Figueiredo Pantoja2.

" Universidade Estadual Paulista Julio Mesquita Filho, Faculdade de Ciéncias Agronémicas,
Botucatu, Sao Paulo, Brasil.
2 Universidade Estadual Paulista Julio Mesquita Filho, Faculdade de Medicina Veterinaria e

Zootecnia,, Botucatu, Sao Paulo, Brasil.

A mastite é caracterizada pela enfermidade que mais acomete vacas leiteiras
adultas. As perdas econbOmicas envolvem perdas na producdo de leite,
medicamentos, leite descartado, assisténcia veterinaria, descarte, mao de obra
e penalidades pelo laticinio. A ocorréncia de mastite no pds-parto imediato e seu
impacto na producao de leite ainda sdo pouco estudados no Brasil, em clima
tropical. Assim, os objetivos desse projeto foram: 1) descrever a distribuigdo de
patdgenos isolados no pds- parto imediato; 2) avaliar o impacto da ocorréncia da
mastite no pos-parto no restante da lactagdo. Foram utilizados seis rebanhos
leiteiros. Amostras de leite foram colhidas de forma asséptica no primeiro dia
pos-parto. Dados zootécnicos necessarios para a analise foram coletados
diretamente dos programas de gerenciamento das propriedades participantes.
Foram coletados mensalmente: producdo de leite, contagem de células
somaticas, data do parto, eventos de saude, como mastite e outras doencas,
descarte e data de secagem. Das 6.345 amostras de leite de vacas recém-

paridas analisadas, os patégenos mais prevalente foram estafilococos
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coagulase-negativa (30,06%; N = 1.907), seguido por levedura (1,81%; N = 115),
Streptococcus dysgalactiae (1,36%; N = 86), Klebsiella spp (1,28%; N = 81) e
Corynebacterium bovis (1,21%; N = 77). As maiores e mais prolongadas perdas
de producdo de leite foram causadas por patdgenos contagiosos:
Staphylococcus aureus com 1,15% (N = 73) e Streptococcus agalactiae com
0,14% (N = 9), as quais variaram de 0,74 a 6,78 kg/dia, dependendo do més da
lactacdo. No primeiro més de lactacéo, as maiores perdas foram decorrentes de
infeccbes causadas por Staphylococcus aureus, patdégenos refratarios e
corineformes. No entanto, vacas infectadas por Corynebacterium spp
recuperaram a produgao a partir da metade da lactagcdo. Ao comparar as curvas
de lactacado entre animais infectados e nao infectados imediatamente apds o
parto, notou-se uma diferenca inicial na producao de leite de aproximadamente
3 kg de leite e pico de produgdo no quinto més. Os resultados deste estudo
enfatizam a importdncia da realizacdo de cultura no pds-parto, sendo

imprescindivel para diagndstico e manejo destes casos no inicio da lactagao.

Palavras-chave: Qualidade do leite, sanidade bovina, saude publica
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EPIDEMIOLOGY OF MASTITIS IN THE IMMEDIATE
POSTPARTUM PERIOD AND ITS IMPACT ON LACTATION IN
DAIRY COWS

Mastitis is characterized by the disease that most affects adult dairy cows.
Economic losses involve losses in milk production, medicines, discarded milk,
veterinary care, disposal, labor and dairy penalties. The occurrence of mastitis in
the immediate postpartum period and its impact on milk production are still poorly
studied in Brazil, in a tropical climate. Thus, the objectives of this project were: 1)
to describe the distribution of pathogens isolated in the immediate postpartum
period; 2) to assess the impact of postpartum mastitis on the remainder of
lactation. Six dairy herds were used. Milk samples were collected aseptically on
the first postpartum day. Zootechnical data necessary for the analysis were
collected directly from the management programs of the participating properties.
We collected monthly: milk production, somatic cell count, calving date, health
events such as mastitis and other diseases, disposal and drying date. Of the
6,345 milk samples from newly calved cows analyzed, the most prevalent
pathogens were coagulase-negative staphylococci (30.06%; N = 1,907), followed
by yeast (1.81%; N = 115), Streptococcus dysgalactiae (1.36%; N=86), Klebsiella
spp (1.28%; N=81) and Corynebacterium bovis (1.21%; N=77). The largest and
most prolonged losses of milk - production were caused by contagious
pathogens: Staphylococcus aureus with 1.15% (N = 73) and Streptococcus
agalactiae with 0.14% (N = 9), which ranged from 0.74 to 6.78 kg/day, depending

on the month of lactation. In the first month of lactation, the greatest losses were
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due to infections caused by Staphylococcus aureus, refractory and coryneform
pathogens. However, cows infected by Corynebacterium spp recovered
production from mid-lactation. When comparing lactation curves between
infected and uninfected animals immediately after parturition, an initial difference
in milk production of approximately 3 kg of milk and peak production at the fifth
month was noted. The results of this study emphasize the importance of
performing a culture in the postpartum period, which is essential for the diagnosis

and management of these cases at the beginning of lactation.

Keywords: Milk quality; Bovine health; Public health
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FRIBROPAPILOMA GENITAL EM GARROTES: RELATO DE
CASO

Layssa Ferreira Silva', Jayme Augusto Peres’, Heloisa Godoi Bertagnon®

'Unicentro- Universidade Estadual do Centro Oeste, Guarapuava, Parana, Brasil.

Fibropapiloma genital € um tumor auto limitante de indugéo viral causado pelo
Herpes virus bovino tipo 1. Em machos, atinge pénis e prepucio, e
histologicamente €& caracterizado por massas invasivas locais, com grande
quantidade de tecido fibroso e envolto na superficie por células epiteliais
neoplasicas, com neovascularizagao e diversos graus de pleomorfismo. Os
sinais clinicos incluem nddulos em formato de couve flor que alteram a regiéo
genital provocando perda de libido, sangramentos, fimose, parafimose e disuria.
Embora seu aspecto morfolégico seja caracteristico, fica evidente a importancia
da analise histopatoloégica para comprovar diagnostico, avaliar prognostico, bem
como a possibilidade de recidiva. O objetivo deste trabalho foi relatar dois casos
de fibropapiloma atendidos pela clinica escola veterinaria - CEVET, da
UNICENTRO, em garrotes nédo castrado, de 11 meses, da raga angus e com
peso aproximado de 350kg. O primeiro animal apresentava um noédulo de
aproximadamente 6 cm no éstio prepucial, outro de 4 cm a em corpo do pénis,
causando parafimose. Ainda existiam multiplos nédulos pequenos em corpo do
pénis e mucosa interna do prepucio. O segundo caso apresentava um nédulo
em glande peniana de aproximadamente 5 cm de didmetro, causando estenose

uretral e sangramento durante a mic¢gado e mais 2 nédulos pequenos, sendo um
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no corpo do pénis e outro em mucosa prepucial interna. Ambos os animais foram
submetidos a extirpagao cirurgica das massas maiores apos previa sedagédo com
xilazina 0,2 mg/kg e anestesia local com lidocaina. Os animais foram
acompanhados durante 105 dias, ndo sendo encontrada recidiva no primeiro
animal, no qual os tumores n&o removidos desapareceram espontaneamente.
Houve recidiva da massa no segundo animal 30 dias apds a cirurgia, com cerca
de 1,5 cm, a qual foi removida por criocirurgia, e apds 30 dias, houve retorno dos
sinais novamente. O exame histopatolégico demonstrou que a massa do
segundo animal apresentava células epiteliais com intenso pleomorfismo celular
associado a intensa neovascularizacdo e fibroplasia difusa, responsavel por
maior capacidade infiltrativa e quando n&o removido com ampla margem de
seguranca, facilita o processo de recidiva, permitindo concluir que a analise
histopatolégica € a chave para estabelecer as condutas cirurgicas mais

adequadas.

Palavras-chave: Herpes virus bovino, prepucio, Pénis, pleomorfismo
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STEERS GENITAL FIBROPAPILLOMA: REPORT CASE

Genital fibropapilloma is a self-limiting viral-inducing tumor caused by bovine
herpes virus type 1. In bulls, it affects the penis and prepuce. Histologically is
characterized by local invasive masses, with a large amount of fibrous tissue and
surrounded by neoplastic epithelial cells, with newly formed vessels and degrees
of pleomorphism. Clinical signs include cauliflower-shaped nodules that alter the
genital region causing loss of libido, bleeding, phimosis, paraphimosis and
dysuria. Although its morphological appearance is characteristic, the importance
of histopathological analysis is evident to confirm diagnosis, assess prognosis,
as well as the possibility to recurrence. The objective of this study was to report
two cases of steers’s fibropapilloma treated at the veterinary school clinic —
CEVET- UNICENTRO, in two uncastrated, 11-month-old angus with an
approximate weight of 350kg. The first animal had a nodule measuring
approximately 6 cm in the preputial ostium, another of 4 cm in the body of the
penis, causing paraphimosis, both had relatively broad pedicle. There were still
multiple small nodules in genital region. The second case had a nodule on the
glans penis of approximately 5 cm in diameter, causing urethral stenosis with
relatively broad pedicle and bleeding during urination, and 2 more small nodules
(body of the penis and in internal preputial mucosa). Both animals underwent
surgical removal of the larger masses after sedation with xylazine and local
anesthesia with lidocaine. The animals were followed up for 105 days, and no

recurrence was found in the first animal, and the unremoved tumors disappeared
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spontaneously. There was a recurrence of the mass in the second animal, 30
days after surgery. It was measuring about 1.5 cm, and it was removed by
cryosurgery, after 30 days the signs returned again. The mass of the second
animal had cells with intense cellular pleomorphism associated with intense
neovascularization and diffuse fibroplasia, responsible for high infiltrative
capacity, and when it was not removed with a wide margin of safety, it facilitates
the process of recurrence, allowing us to conclude that the histopathological

analysis is the key to establishing the most appropriate surgical procedures.

Keywords: Bovine herpes virus, foreskin, penis, pleomorphism
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FOTOSSENSIBILIZAGAO HEPATOGENA POR Brachiaria spp.
ASSOCIADA A FASCIOLOSE EM VACA NELORE: RELATO DE
CASO

Rafael Assis Torres de Almeida®, Natania do Carmo Sperandio’, Isabela Queiroz
Takahashi’, Thais Gongalves Tavares', Théo Matos Arantes Moraes', Marcio Phillip

Andrade Correia', Isabella Vilhena Freire Martins', Rafael Otaviano do Rego".

" Universidade Federal do Espirito Santo, Medicina Veterinaria, Alegre, Espirito Santo, Brasil.

A fotossensibilizagdo hepatdégena por Brachiaria spp. € uma intoxicagdo comum
em ruminantes devido a deposicdo de saponinas esteroidais que leva a
colestase e acumulo do pigmento fotodinamico, filoeritrina na circulagao
periférica. A lesdo hepatica torna-se mais acentuada quando associada ao
parasitismo por Fasciola hepatica, havendo perda da funcionalidade e
obstru¢des canaliculares. Objetiva-se relatar um caso de fotossensibilizagéo
hepatdégena por Brachiaria spp. em vaca associado a fasciolose, atendido pelo
Hospital Veterinario da Universidade Federal do Espirito Santo. O animal de seis
anos, Nelore, criado em regime extensivo de Brachiaria spp., em Jerénimo
Monteiro/ES, com histérico de dermatite sem resposta ao tratamento.
Clinicamente apresentava dermatite multifocal com intensa necrose e exsudagéo
serosanguinolenta, com areas secas e fibrosas multifocais a coalescentes com
predominio em cabecga, regido: submandibular; musculo semimembranoso e
semitendinoso; articulagdo tarso metatarsica e femurotibiopatelar; axilares e

cauda. O hemograma revelou anemia normocitica hipocrémica, hiperproteinemia
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e leucocitose por neutrofilia. No perfil bioquimico evidenciou aumento dos
valores de proteina total, globulinas, aspartato aminotransferase, fosfatase
alcalina, creatina quinase, gamaglutamil transferase, bilirrubinas direta e indireta
e ureia. Foi realizada bidpsia hepatica evidenciando intensa degeneracao de
hepatécitos multifocal, discreta hiperplasia multifocal de ductos e moderada
fibrose periportal. A fasciolose foi confirmada por meio da coleta de fezes e
visualizagdo dos ovos de F. hepatica na técnica de sedimentacdo. Mediante o
prognostico reservado e declinio do animal foi realizada eutanasia. Na necropsia,
o figado estava amarelado com areas friaveis, aumentado de volume nos lobos
laterais direito, e os esquerdos diminuidos e firmes, dilatagdo e espessamento
de ductos biliares, e ao corte intensa quantidade de parasitos compativeis com
F. hepatica. Na microscopia, observou- se ductos biliares distendidos com
parede espessada e deposicdo de tecido conjuntivo fibroso intenso,
degeneragdo de hepatdcitos e bilestase multifocais intensos, hepatite
eosinofilica e neutrofilica, discreta quantidade de cristais birrefringentes e
amarelados intraductais. Portanto, baseados no historico, regido endémica de
fasciolose e manejo extensivo a base de Brachiaria spp., assim como nos
achados clinico patoldégicos, conclui-se um quadro de fotossensibilizagédo
hepatégena por Brachiaria spp. associada e agravada por hepatite parasitaria

por F. hepatica.

Palavras-chave: Hepatopatia, Fasciola hepatica, emagrecimento progressivo,

ruminantes, fotodermatite
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HEPATOGENOUS PHOTOSENSITIVITY BY Brachiaria spp.
ASSOCIATED WITH FASCIOLOSIS IN NELORE COW: CASE
REPORT

Hepatogenous photosensitivity by Brachiaria spp. is a common intoxication in
ruminants due to the deposition of steroidal saponins that leads to cholestasis
and accumulation of the photodynamic pigment, phylloerythrin, in the peripheral
circulation. Liver injury becomes more pronounced when associated with
parasitism by Fasciola hepatica, with loss of functionality and canalicular
obstructions. The objective is to report a case of hepatogenous photosensitivity
by Brachiaria spp. in cow associated with fasciolosis, attended by the Veterinary
Hospital of the Federal University of Espirito Santo. The six-year-old animal,
Nellore, raised in an extensive regimen of Brachiaria spp., in Jerénimo
Monteiro/ES, with a history of dermatitis without response to treatment. Clinically
had multifocal dermatitis with intense necrosis and serosanguineous exudation,
with dry and fibrous areas that were multifocal to coalescing, predominantly in
the head, region: submandibular; semimembranosus and semitendinosus
muscle; tarsal metatarsal and femorotibiopatelar joint; axillary and tail. The blood
count revealed hypochromic normocytic anemia, hyperproteinemia, and
neutrophilic leukocytosis. The biochemical profile showed increased values of
total protein, globulins, aspartate aminotransferase, alkaline phosphatase,
creatine kinase, gamaglutamyl transferase, direct and indirect bilirubin and urea.
A liver biopsy was performed showing intense multifocal degeneration of

hepatocytes, mild multifocal ductal hyperplasia and moderate periportal fibrosis.
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Fasciolosis was confirmed by collecting feces and visualizing F. hepatica eggs in
the sedimentation technique. Due to the reserved prognosis and decline of the
animal, euthanasia was performed. At necropsy, the liver was yellowish with
friable areas, increased volume in the right lateral lobes, and the left ones were
reduced and firm, dilatation and thickening of the bile ducts, and when cutting an
intense number of parasites compatible with F. hepatica. Microscopy showed
distended bile ducts with a thickened wall and deposition of intense fibrous
connective tissue, degeneration of hepatocytes and intense multifocal bile stasis,
eosinophilic and neutrophilic hepatitis, and a slight amount of intraductal
birefringent and yellowish crystals. Therefore, based on the history, endemic
region of fasciolosis and extensive management based on Brachiaria spp., as
well as on the clinical and pathological findings, a picture of hepatogenous
photosensitization by Brachiaria spp. associated and aggravated by parasitic

hepatitis caused by F. hepatica.

Keywords: Liver disease, Fasciola hepatica, progressive weight loss, ruminants,

photodermatitis
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GRAU DE PERCEPGCAO DE RISCO BIOLOGICO PARA O VIiRUS DA DIARREIA
VIRAL BOVINA (BVDV) E HERPESVIRUS BOVINO TIPO 1 (BOHV-1),
SEGUNDO O TAMANHO DO SISTEMA DE PRODUGAO LEITEIRO

Janaina Santos Ferreira’, Thalita Martins Domingues”, Fabiano Koerich Vieira?,
Leonardo Moreira Sviercoski?, Tanaane lenk?, Jefferson Tramontini Pagno?, Viviani

Gomes'

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

2 Frisia Cooperativa Agroindustrial, Pecuaria de leite, Carambei, Parand, Brasil.

Percepcao de risco é a capacidade de identificar os riscos presentes em um
ambiente, sendo diretamente influenciada pela cultura, experiéncia prévia,
localizagdo regional, grau de instrugcéo, interferéncia da midia e canais de
comunicagao. O objetivo principal deste estudo foi avaliar a percepg¢ao de risco
biolégico para o BVDV e BoHV-1 em rebanhos da regidao dos Campos Gerais do
Parana. Este estudo foi desenvolvido em parceria estabelecida pela Frisia
Cooperativa Agroindustrial e USP, e os custos subsidiados pelo Programa Mais
Leite Saudavel (MAPA). Foram elaborados e aplicados formularios de analise de
risco bioldgico contendo 10 questdes, em 69 sistemas de producado de leite
majoritariamente compostos por fémeas Holandesas (91,30%; 63/69), com
média de 183 vacas de lactacdo, producao individual de 32 litros/dia, CCS de

221.000 células/mL, e produgao regional total de 460.745 de leite por dia. Os
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dados captados foram distribuidos de acordo com os quartis do numero de vacas
em lactagéao, classificadas como pequenas, médias e grandes (abaixo de 60; 61-
200; acima de 200 animais, respectivamente). Foram consideradas 8/10
questdes de percepgao de risco, o qual foi pontuada (0-10) e categorizada em
niveis: alto (=50 pontos), médio (40 pontos) e baixo (<30 pontos). As bezerras e
as vacas em lactagdo foram as categorias mais citadas (55,84 %; 43/77 /
22,07%; 17/77, respectivamente) quanto a predisposicdo as viroses. A
percepcao de protecdo da fazenda aos agentes infecciosos do estudo estava
associada diretamente ao grau de percepgdo de risco do produtor (P
Valor<0.0001). A baixa percepgéo de risco estava associada ao tamanho da
propriedade (P valor < 0.031), e as propriedades grandes apresentavam
menores chances de baixa percepc¢ao de risco (0,09; 0,011 - 0,915; 95% IC) em
relacdo as propriedades pequenas (0,973; 0,301-3,144; 95% IC) Do ponto de
vista sanitario esses resultados sao uteis para direcionar futuras acdes
(treinamentos, dia de campo, planos de agao) nos sistemas produtivos que mais
requerem atengcdo, bem como assistir as propriedades disseminando
conhecimento sobre as enfermidades adotando de maneira assertiva medidas

de biosseguridade para o controle dos virus.

Palavras-chaves: risco bioldgico, sanidade; analise de risco
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DEGREE OF PERCEPTION OF BIOLOGICAL RISK FOR BOVINE VIRAL
DIARRHEA VIRUS (BVDV) AND BOVINE HERPESVIRUS TYPE 1 (BOHV-1),
ACCORDING TO THE SIZE OF THE DAIRY PRODUCTION SYSTEM

Risk perception is the ability to identify the risks present in an environment, and
is directly influenced by culture, previous experience, regional location, level of
education, media interference and communication channels. The main objective
of this study was to evaluate the perception of biological risk for BVDV and BoHV-
1 in herds in the Campos Gerais region of Parana. This study was developed in
partnership established by Frisia Cooperativa Agroindustrial and USP, and costs
subsidized by the More Healthy Milk Program (MAPA). Biological risk analysis
forms containing 10 questions were elaborated and applied in 69 milk production
systems mostly composed of Holstein cows (91.30%; 63/69) an average of 183
lactating cows, individual production of 32 liters/day, SCC of 221.000 cells/mL,
and total regional production of 460.745 liters  of milk per day. Data captured
were distributed according to quartiles of the number of lactating cows, classified
as small, medium, and large (below 60; 61-200; above 200 animals, respectively).
We scored eight out of ten risk perception questions that were scored (0-10) and
categorized into levels: high (=250 points), medium (40 points), and low (<30
points). Calves and lactating cows were the most cited categories (55.84 %;
43/77 | 22.07%; 17177, respectively) regarding predisposition to viruses. The
perception of farm protection to infectious agents in the study was directly
associated with the degree of producer risk perception (P value<0.0001). Low
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risk perception was associated with farm size (P value < 0.031), and large farms
had lower chances of low risk perception (0.09; 0.011 - 0.915; 95% CI) compared
to small farms (0.973; 0.301-3.144; 95% CI). From an animal health point of view,
these results are useful to direct future actions (training, field days, action plans)
in the productive systems that most require attention, as well as to assist farms
by disseminating knowledge about diseases and assertively adopting biosecurity

measures to control viruses.

Keywords: biological risk, animal health; risk analysis
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IgG E ANTICORPOS ESPECIFICOS CONTRA OS
ENTEROPATOGENOS NO COLOSTRO DE VACAS GIROLANDO

Karen Nascimento da Silva', Camila Cecilia Martins', Raquel de Sousa Marques®,
Viviani Gomes'.
1 Universidade de Sio Paulo, Faculdade de Medicina Veterinaria e Zootecnia, Sao Paulo,

Brasil.

O cruzamento Holandés x Gir (Girolando) contribui com 80% da producao de
leite no Brasil, devido ao seu perfil de resisténcia e adaptabilidade as condicbes
climaticas dos paises subtropicais e tropicais. Estudos especificos envolvendo a
raca Girolando sdo escassos, e em nosso conhecimento ndo existem pesquisas
sobre a qualidade imunoldgica do colostro bovino de novilhas e vacas Girolando.
O obijetivo principal desta pesquisa foi determinar a qualidade do colostro de
vacas Girolanda com histérico de vacinagdo no pré-parto contra diarreia
neonatal, por meio do colostrometro, refratdmetro brix, colostro balls, além da
avaliacdo do teor de IgG total e anticorpos especificos contra os
enteropatégenos, utilizando-se ELISA sandwich e kits comerciais de ELISA
competicao (Bio-X Diagnostics S.A.). Foram incluidas 18 fémeas primiparas e
33 multiparas Girolando. O colostro foi obtido até 2 horas pés-parto. Foi
registrado o volume de colostro (litros), e a massa de IgG calculada
multiplicando-se volume x concentragao determinada pelo padrao-ouro (ELISA
sandwich). IgG total e especifica contra os enteropatdégenos foram mensurados
no soro das vacas e no colostro centrifugado. O volume total de colostro
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produzido pelos animais foi 2,56 £ 0,30 Kg, a qualidade imunoldgica avaliada
através do ELISA sandwich foi 100,2 £ 5,32, colostrdmetro 74,06 + 6,01 mg/ml,
colostro balls 1.051 + 2,64 e Brix 25,08 £ 0,77%. O calculo da massa de IgG foi
207,16 = 23,14. Primiparas produziram 2,75 + 0,76 Kg de colostro, ELISA 98,12
+ 9,44, colostrobmetro 61,42 + 10,57, Brix 23,29% £ 1,69, colostro balls
1.045+4,62 e o valor da massa de IgG 207,16+17.55. Em multiparas o ELISA foi
101, 46 + 6,51, colostrometro 79,96 + 7,18 mg/mL, brix 26,03% 0,77, colostro
balls 1.054+3,14 e massa de IgG foi 274,74+17.90. Os anticorpos especificos
contra Coronavirus, Rotavirus, Clostridium (CP Alpha, Beta e épsilon) e E. coli
apresentaram diferenga ao longo do tempo (P < 0.0001) apresentando variagdes
entre os momentos estudos, alguns patégenos aumentaram ao longo do estudo,
como por exemplo CP beta e épsilon. Os animais foram desafiados em algum
momento no pos-parto apresentando queda na imunidade, ocasionando
aumento dos anticorpos especificos. Mais estudos devem ser realizados

comparando vacas mesticas com Holandesas.

Palavras-chave: Imunidade, Vacas mesticas, avaliacdo colostral, paridade,

transferéncia de imunidade passiva
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SPECIFIC IgG AND ANTIBODIES AGAINST THE HOLSTEIN X
GIR CROSSBRED COLOSTRUM ENTEROPATHOGENS

The Holstein x Gir crossbreed (Girolando) contributes with 80% of milk production
in Brazil, due to its resistance profile and adaptation to the climatic conditions of
subtropical and tropical countries. Studies specifically for the Girolando breed are
scarce, and in our knowledge, there are none about immune quality of the
colostrum of Girolando heifers and cows. The main objective of this research was
to determine the quality of colostrum of Girolando cows with history of pre-calving
vaccination against neonatal diarrhea, through colostrometer, Brix refractometer,
colostrum balls, besides evaluation of total IgG level and specific antibodies
against enteropathogens, using ELISA sandwich and commercial ELISA
competition kits (Bio-X Diagnostics S.A.). 18 primiparous and 33 multiparous
Girolando females were included. Colostrum was obtained up to 2 hours
postpartum. The volume of colostrum (liters) and the IgG mass calculated by
multiplication volume x concentration determined by gold-standard procedure
(ELISA sandwich) were recorded. Total and specific IgG against
enteropathogens were measured in cow serum and in centrifuged colostrum. The
total volume of colostrum produced was 2,5610,30kg, the immune quality
evaluated through ELISA sandwich was 100,245,32, colostrometer
74,06£6,01mg/ml, colostrum balls 1.051+£2,64 and Brix 25,08+0,77%. The IgG
mass calculation was 207.16+23.14. Primiparous produced 2.75+0.76 kg of
colostrum, ELISA 98.1219.44, colostrometer 61.42+10.57, Brix 23.29+1.69%,
colostrum balls 1.045+4,62 and IgG mass value of 207,16+17,55. In multiparous,
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ELISA was 101,4616,51, colostrometer 79.96+7,18mg/mL, Brix 26,03+£0.77%,
colostrum balls 1.054+3.14 and IgG mass was 274.74+17.90. Specific antibodies
against Coronavirus, Rotavirus, Clostridium (CP Alpha, Beta and Epsilon) and E.
coli  showed differences over time (P < 0.0001) presenting variation between
moments of studies, some pathogens increased over the study, such as CP beta
and epsilon. The animals were challenged at some point in the postpartum
period, decreasing immunity consequently increasing specific antibodies. More

studies should be carried out comparing crossbred with Holstein cows.

Keywords: Immunity, crossbred cows, colostrum evaluation, number of births,

passive immunity transfer
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IMPACTO DA EXPRESSAO DE PD-1 E CTLA-4 EM LINFOCITOS
NA SUSCEPTIBILIDADE E OCORRENCIA DE MASTITE
DURANTE O PERIODO POS-PARTO EM VACAS PRIMIPARAS

Luana Carolina Bachmann Gregolin', Higor Henrique Cogo', Alice Maria Melville Paiva
Della Libera?, José Augusto Ferronatto?, Fernando Nogueira de Souza?, Luciana
Bignardi de Soares Brisola Casimiro da Costa?®, Bruno Moura Monteiro*, Maiara Garcia

Blagitz'.

" Universidade Federal da Fronteira Sul, Campus Realeza, Realeza, Parana, Brasil.
2 Universidade de Sao Paulo, Faculdade de Medicina Veterinaria e Zootecnia, Sao
Paulo, Brasil.

3 The Ohio State University, Veterinary Medicine Preventive, Columbus, Ohio, Estados
Unidos.

4 Universidade Federal Rural da Amazonia, Instituto de Satde e Produgdo Animal,
Belém, Para, Brasil.

O objetivo deste estudo foi avaliar a influéncia do PD-1 e CTLA-4 na
susceptibilidade e ocorréncia de mastite no pds-parto em novilhas. Foram
examinadas trinta novilhas da raca Holandesa avaliadas em cinco momentos:
quinze dias antes do parto (M1), no dia do parto M2, sete dias (M3), quinze (M4)
e trinta dias apds o parto (M5). No M1 apenas sangue foi coletado. A partir do
M2, leite e sangue foram coletados para avaliagao hematoldgica e avaliagéo da
ocorréncia de mastite. No M1, o sangue coletado foi destinado para separacéo
das células mononucleares do sangue periférico (PBMC). Por meio deste, foi
realizada a imunofenotipagem pela citometria de fluxo com anticorpos

especificos. O leite foi avaliado pelos testes da caneca do fundo escuro,
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California Mastitis Test (CMT), contagem de células somaticas microscopica
diferencial (CCSMD) e MALDI-ToF MS. A analise estatistica foi realizada
utilizando o software SAS 9.4 (SAS Institute). Varios modelos logisticos
multivariaveis foram usados para avaliar a relagao entre diferentes populagdes
de células e distribuicdo binaria para a variavel resultado. Foram isolados 25
patogenos em 64,37% dos quartos mamarios avaliados. Em relagdo aos
resultados imunoldgicos, foi possivel observar influéncia da PD-1 e CTLA-4 na
ocorréncia de mastite. Por meio da analise de estimativa de probabilidade, foi
possivel observar que houve uma tendéncia na ocorréncia de mastite (P = 0,07)
a medida que ocorreu um aumento de linfécitos PD-1. O mesmo foi observado
quando houve uma tendéncia para aumento dos linfocitos CTLA-4 (P = 0,09).
Houve diferenca significancia na contagem total de PD-1 e CTLA-4 (P =0,05 ¢
P =0,04), mostrando que o aumento de ambos afeta a ocorréncia de mastite. A
expressao de PD-1 e CTLA- 4 nos LT influenciaram para maior ocorréncia de
mastite. O aumento de casos foi de 1,098 sob a influéncia do PD-1 e 1,067 sob
a influéncia do CTLA-4. Com isso, observou-se que quanto maior a expressao
de ambos no periodo que antecede o parto, maior foi a ocorréncia de mastite

subclinica no pos parto.

Palavras-chaves: Mastite. Bovinos. Citometria de fluxo. Imunofenotipagem
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IMPACT OF PD-1 AND CTLA-4 EXPRESSION IN LYMPHOCYTES
ON SUSCEPTIBILITY AND OCCURRENCE OF MASTITIS
DURING THE POSTPARTUM PERIOD IN PRIMIPAROUS COWS

The objective of this study was to evaluate the influence of PD-1 and CTLA-4 on
susceptibility and occurrence of postpartum mastitis in heifers. Thirty Holstein
heifers from two dairy farms were examined. The animals were evaluated in five
different moments: fifteen days before parturition (M1), on the day of parturition
(M2), seven days (M3), fifteen (M4) and thirty days after parturition (M5). At M1
there was immunological evaluation and only blood was collected. From M2, milk
and blood were collected for hematological evaluation and evaluation of the
occurrence of mastitis. At M1, the blood collected was destined for peripheral
blood mononuclear cell (PBMC) separation. Through this, immunophenotyping
was performed by flow cytometry with specific antibodies. Milk was evaluated by
dark-bottom mug test, California Mastitis Test (CMT), differential microscopic
somatic cell count (DMSC) and MALDI-ToF MS. Statistical analysis was
performed using SAS 9.4 software (SAS Institute). Several multivariable logistic
models were used to evaluate the relationship between different cell populations
and binary distribution for the outcome variable. Twenty-five pathogens were
isolated in 64.37% of the mammary gland evaluated. For the immunological
results, it was possible to observe influence of PD-1 and CTLA-4 on the
occurrence of mastitis. By analysis of probability estimation, it was possible to
observe that there was a tendency in the occurrence of mastitis (P = 0.07) as
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there was an increase in PD-1 lymphocytes. The same was observed when there
was a tendency for an increase in CTLA-4 lymphocytes (P = 0.09). There was a
significant difference in total PD-1 and CTLA-4 counts (P = 0.05 and P = 0.04),
showing that an increase in both affects the occurrence of mastitis. The
expression of PD-1 and CTLA- 4 in the LT influenced for higher occurrence of
mastitis. The increase of cases was 1.098 when influenced by PD-1 and 1.067
when influenced by CTLA-4. Thus, it was observed that the higher the expression
of both in the period before calving, the higher was the occurrence of subclinical

mastitis in the post calving period.

Keywords: Mastitis. Bovine. Flow cytometry. Immunophenotyping
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INCIDENCIA DE ONFALOPATIAS EM BEZERROS DA RACA
GIROLANDO CRIADOS NO TROPICO UMIDO AMAZONICO
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Gomes?, Bruno Moura Monteiro’, Luciara Celi Chaves Daher’, José Dantas Ribeiro

Filho*, Rinaldo Batista Viana®.

" Universidade Federal Rural da Amazobnia, Instituto da Saude e Produgéo Animal, Belém,
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3 Universidade de S&o Paulo, Faculdade de Medicina Veterinaria e Zootecnia, S&o Paulo,
Brasil.

4 Universidade Federal de Vigosa, Vigosa, Minas Gerais, Brasil.

As onfalopatias estao entre as infeccbes mais comuns que acometem bezerros
neonatos, por isso a atengao deve ser redobrada na ingestdo do colostro no
tempo, quantidade e qualidade ideal, o que auxilia na prevencéao de infeccoes,
as quais o bezerro esta suscetivel. Destarte, objetivou-se com este trabalho
avaliar incidéncia de onfalopatias em bezerros da raga girolando criados no
tropico umido amazénico. O estudo foi realizado em uma fazenda localizada no
municipio de Paragominas, no periodo de dezembro de 2021 até julho de 2022,
onde foram avaliados 80 bezerros (machos e fémeas) da raga Girolando.
Somente foram incluidos no estudo, bezerros nascidos de partos eutdcicos
monitorizados. Os bezerros foram separados de suas maes, tempestivamente,
apdés o nascimento. Os animais eram acompanhados diariamente, desde o

nascimento até os 60 dias de idade, e qualquer alteracdo no estado de saude no
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animal era identificada e o diagnostico definitivo estabelecido. Os animais eram
colostrados utilizando-se colostro descongelado em banho-maria, a temperatura
de 35 a 40°C, grau Brix igual a 25%, ofertados em um volume de 10% do peso
corpéreo nas primeiras duas horas poés-nascimento. Quando o colostro
descongelado nao atingia esse percentual, era enriquecido com colostro artificial
em po, consoante determinacdo do fabricante até atingir Brix igual a 25%. A
prevencao de doencas do umbigo era feita com imersdo do coto umbilical em
solugao de iodo 10%, diariamente até a mumificagéo e queda do cordao umbilical
externo. No presente estudo foi observada incidéncia de 8% de animais
acometidos com onfalopatias, 0 que estd acima dos valores considerados
padrdo-ouro nacionais para a criagao de bezerras em fase de aleitamento, em
que se recomenda a taxa de morbidade aceitavel para infeccao umbilical menor
que 5% na fase de aleitamento. Possivelmente, esses maiores valores estejam
relacionados as condicdes de criagao dos bezerros, em bezerreiros tropicais, de
chdo coberto por pedregulhos, o que n&o favorecia um manejo higiénico
adequado das instalagbes, tampouco havia adog¢do de medidas de

biosseguridade no bezerreiro.

Palavras-chave: bovino, zebuinos, neonato, umbigo, doenga
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INCIDENCE OF OMPHALOPATHIES IN GIROLANDO CALVES
BREEDED IN THE AMAZON MOIST TROPIC

Omphalopathies are among the most common infections that affect newborn
calves, so attention should be redoubled in colostrum intake at the ideal time,
quantity and quality, which helps in the prevention of infections, to which the calf
is susceptible. Thus, the objective of this work was to evaluate the incidence of
omphalopathies in girolando calves raised in the humid tropics of the Amazon.
The study was carried out on a farm located in the municipality of Paragominas,
from December 2021 to July 2022, where 80 Girolando calves (males and
females) were evaluated. Only calves born from monitored eutocic deliveries
were included in the study. The calves were separated from their mothers, timely,
after birth. The animals were monitored daily, from birth to 60 days of age, and
any change in the animal's health status was identified and the definitive
diagnosis established. The animals were colostrated using thawed colostrum in
a water bath, at a temperature of 35 to 40°C, Brix degree equal to 25%, offered
in a volume of 10% of body weight in the first two hours after birth. When the
thawed colostrum did not reach this percentage, it was enriched with artificial
colostrum powder, as determined by the manufacturer, until it reached a Brix
equal to 25%. The prevention of navel diseases was performed by immersion of
the umbilical stump in a 10% iodine solution, daily until mummification and the
external umbilical cord fell off. In the present study, an incidence of 8% of animals

affected with omphalopathies was observed, which is above the values
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considered national gold standard for the rearing of suckling calves, in which an
acceptable morbidity rate for umbilical infection lower than 5% in the lactation
phase. Possibly, these higher values are related to the conditions of rearing
calves, in tropical calves, with a floor covered by boulders, which did not favor an
adequate hygienic management of the facilities, nor was there the adoption of

biosecurity measures in the calf.

Keywords: bovine, zebu, neonate, navel, disease
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INDICE DE TONUS VASOVAGAL E FREQUENCIA CARDIACA
EM NOVILHAS SUBMETIDAS A SEDACAO COM XILAZINA

Fernando Luis Cemenci Gnoatto!, Ana Carolina de Sousa Cury', José Augusto
Ferronatto?, Maria Victéria Zangrande', Sara Dacheri Kielbowicz', Davi Dayan

Assenheimer', Maiara Garcia Blagitz', Tatiana Champion®.

" Universidade Federal da Fronteira Sul, Campus realeza, Parana, Brasil.
2 Universidade de Sao Paulo, Faculdade de Medicina Veterinaria e Zootecnia, S&o Paulo,

Brasil.

Uma das propriedades do coragdo € o automatismo, gerando os proprios
potenciais de acdo, culminando na contracdo miocardica. O indice do Ténus
Vasovagal (iTVV) obtido a partir de tracados eletrocardiograficos em curtos
periodos representa a variabilidade da frequéncia cardiaca (VFC) no dominio do
tempo, considerando as variacdes da frequéncia cardiaca. Dessa forma, o
objetivo do trabalho foi avaliar o indice do Ténus Vasovagal em novilhas
submetidas a procedimentos anestésicos. Foram avaliados tracados
eletrocardiograficos de nove novilhas da raca nelore, que passaram por um
procedimento de bidpsia de glandula mamaria, na Superintendéncia Unidade
Hospitalar Veterinaria Universitaria, em trés momentos, basal, trans-cirurgico e
pos-operatorio imediato. Os animais foram sedados com Xilazina 0,2 mg/kg e
controle da dor com Meloxicam 0,22 mg/kg. Para a realizagédo do iTVV utilizou-
se o logaritmo neperiano da variancia dos valores de vinte intervalos R-R

consecutivos, na derivagao DIl do tragado. Para a obtencdo da frequéncia
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cardiaca foi considerado o intervalo entre dois R-R adjacentes. Os dados foram
submetidos ao teste de normalidade Kolmogorov-Smirnov e as variaveis em
paramétricas, descritas em média e desvio padrao, foram submetidas ao teste
ANOVA e ao teste de Tukey. Os valores médios de iTVV e frequéncia cardiaca
foram, respectivamente, no momento basal 6,094+0,706 e 67,56+5,31, trans-
cirurgico 7,338+1,022 e 55,78+5,02, e poés-operatério 6,142+1,169 e 58,17+8,26.
Ao comparar os momentos, constatou-se diferencas dos valores médios obtidos
de iTVV entre os momentos basal e pos-operatorio em relagdo ao trans-cirurgico
(p=0,0202). Ja, ao comparar os valores médios da frequéncia cardiaca
constatou-se diferengas entre os momentos trans-cirurgico e pds-operatorio em
relacdo ao basal (p=0,0001). Sedativos da classe agonistas alfa-2, como a
xilazina, tém efeito importante em receptores pré-sinapticos, causando uma
reducdo da liberacado de noradrenalina e reducao da atividade simpatica. Dessa
forma, o sedativo, causa um desbalanceamento do sistema autondémico
alterando a frequéncia cardiaca durante o periodo de acao e alterando a VFC
durante os procedimentos. Dessa forma evidenciando os efeitos sistémicos e
cardiacos causados pela xilazina, com o aumento do iTVV e reducdo da

frequéncia cardiaca.

Palavras-chave: eletrocardiograma, frequéncia cardiaca, anestesia.

Sanidade Geral dos Bovinos




308

VASOVAGAL TONUS INDEX AND HEART RATE IN HEIFERS
SUBMITTED TO SEDATION WITH XYLAZINE

One of the properties of the heart is automatism, generating its own action
potentials, culminating in myocardial contraction. The Vasovagal Tonus Index
(iTVV) obtained from electrocardiographic tracings in short periods represents
the heart rate variability (HRV) in the time domain, considering heart rate
variations. Thus, the objective of this study was to evaluate the Vasovagal Tonus
Index in heifers submitted to anesthetic procedures. Electrocardiographic
tracings of nine Nelore heifers were evaluated, which underwent a mammary
gland biopsy procedure, at the Superintendence University Veterinary Hospital
Unit, in three moments, baseline, trans-surgical and immediate postoperative.
The animals were sedated with Xylazine 0.2 mg/kg and pain control with
Meloxicam 0.22 mg/kg. To perform the iTVV, the Neperian logarithm of the
variance of the values of twenty consecutive R-R intervals was used, in the DIl
derivation of the tracing. To obtain the heart rate, the interval between two
adjacent R-Rs was considered. The data were submitted to the Kolmogorov-
Smirnov normality test and the parametric variables, described as mean and
standard deviation, were submitted to the ANOVA test and the Tukey test. The
mean values of iTVV and heart rate were, respectively, at baseline 6.094+0.706
and 67.5615.31, trans-surgical 7.338+1.022 and 55.7815.02, and postoperatively
6.142+1.169 and 58.17+8.26. When comparing the moments, differences in the
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mean values obtained for iTVV were observed between the baseline and
postoperative moments in relation to the trans-surgical period (p=0.0202). On the
other hand, when comparing the mean values of heart rate, differences were
found between the trans-surgical and postoperative moments in relation to the
baseline (p=0.0001). Alpha-2 agonist class sedatives, such as xylazine, have an
important effect on presynaptic receptors, causing a reduction in noradrenaline
release and a reduction in sympathetic activity. In this way, the sedative causes
an imbalance of the autonomic system, altering the heart rate during the period
of action and altering the HRV during the procedures. Thus, evidencing the
systemic and cardiac effects caused by xylazine, with an increase in iTVV and a

reduction in heart rate.

Keywords: Electrocardiogram, heart rate, anesthesia

Sanidade