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We reviewed the records of 5,083 cattle necropsies performed from January 1995 to
December 2018 and filed at the Laboratory of Anatomic Pathology (LAP) of the “Universidade
Federal de Mato Grosso do Sul” (UFMS). These necropsies were performed either by LAP-UFMS
faculty (22.33%) or by field veterinary practitioners (77.67%) who subsequently submitted
material for histological evaluation at the LAP-UFMS. Conclusive diagnoses were reached in
46.21% of the protocols (2,349 cases), and approximately 65% of the cases were classified as
inflammatory or parasitic diseases, with rabies being the most diagnosed disease (20.82% of
total conclusive diagnosis). There were a large number of protocols in which the diagnosis was
of nonsuppurative meningoencephalitis of unknown cause (NSMUC). Those were the main
differentials for rabies and bovine herpesvirus-5 necrotizing meningoencephalitis (NME); that
is, the number of rabies cases may be even higher if one considers that many cases of NSMUC
might be undiagnosed rabies cases. Toxic and toxic-infectious diseases were the second most
prevalent category, and botulism cases represented 41% of this category. The other categories
corresponded to less than 20% of the total diagnoses and were distributed in decreasing
order of frequency as degenerative diseases (9.79%), diseases caused by physical agents
(3.87%), other diseases (2.13%), neoplasms and tumor-like lesions (1.79%), metabolic or
nutritional disorders (1.75%) and congenital malformations (0.64%). The large number
of inconclusive diagnoses was mainly due to improper conditions of mailed-in material for
histopathological evaluation, namely, nonrepresentative samples of all organs, autolysis, and
the absence of epidemiological and clinical-pathological information.

INDEX TERMS: Cattle diseases, Mato Grosso do Sul, Brazil, survey, pathology, epidemiology, livestock,
causes of death.

RESUMO.- [Doencas de bovinos em Mato Grosso do Sul,
Brasil: uma pesquisa de 24 anos (1995-2018).] Em um
levantamento sobre doengas de bovinos, revisamos os protocolos
de 5.083 necropsias de bovinos realizadas no periodo de janeiro
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de 1995 a dezembro de 2018 e arquivados no Laboratério de
Anatomia Patolégica (LAP) da Universidade Federal de Mato
Grosso do Sul (UFMS). Essas necropsias foram realizadas pelos
veterinarios e professores do LAP-UFMS (22,33%) ou por
médicos veterinarios de campo (77,67%) que, posteriormente,
submeteram ao LAP-UFMS material para avaliagdo histolégica.
Diagnosticos foram conclusivos em 46,21% dos casos
protocolados (2349), e aproximadamente 65% deles foram
classificados como doengas inflamatérias ou parasitarias, sendo
araiva a doenga mais diagnosticada (20,82% dos diagnosticos
conclusivos). Havia um grande nimero de protocolos nos
quais o diagnoéstico era de encefalite/meningoencefalite
ndo supurativa de causa indeterminada, para o qual os
dois principais diferenciais sdo raiva e meningoencefalite
necrosante por herpesvirus bovino; isso sugere que o nimero
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de casos de raiva pode ser ainda maior, se considerarmos que
muitos destes podem ser casos de raiva nao diagnosticados
adequadamente. As doengas tdxicas e toxi-infecciosas foram
a segunda categoria mais prevalente; dentre elas, os casos
de botulismo compuseram 41%. As demais categorias
corresponderam a menos de 20% do total de diagnoésticos
e foram distribuidas em ordem decrescente de frequéncia,
em doencas degenerativas (9,79%), doencas causadas por
agentes fisicos (3,87%), outras doencas (2,13%), neoplasmas
e lesdes tumoriformes (1,79%), distirbios metabdlicos ou
nutricionais (1,75%) e malformag¢des congénitas (0,64%).
0 grande nimero de diagnoésticos inconclusivos deveu-se
principalmente as condi¢des inadequadas do material
enviado ao LAP-FAMEZ para avaliacdo histopatolégica, ou seja,
amostras ndo representativas de todos os 6rgaos, autolisadas
ou acompanhadas de poucas de informagdes epidemioldgicas
e clinico-patolégicas.

TERMOS DE INDEXAGAO: Doencas de bovinos, Mato Grosso do
Sul, Brasil, estudo retrospectivo, bovinos, levantamento, patologia,
epidemiologia, causas de morte.

INTRODUCTION

The meat industry is an essential segment of the Brazilian
economy, and beef is one of the main export products in
the country. Any factor that may restrict trade in livestock
products will result in a critical economic loss (Schulz et al.
2018). To maintain agribusiness, it is essential to maintain
the health status of cattle herds. Thus, understanding which
diseases affect cattle and their presentation and prevalence
is paramount (Lucena et al. 2010).

Knowledge about the prevalence of different diseases that
affect the cattle herds in a region is fundamental; with this
knowledge, field practitioners and veterinarians can select
from a list of differential diagnoses when reading laboratory
or anatomopathological reports (Lucena et al. 2010).

Although there are few variations in diseases within the
areas covered by each diagnosticlaboratory (Rissi etal. 2010),
epidemiological characteristics can vary widely between
regions. There are also differences in the causes of mortality
between regions due to different breeding systems (Mello et al.
2017, Rondelli et al. 2017, Santos et al. 2018).

Although some studies have investigated bovine diseases
diagnosed in Mato Grosso do Sul (MS) (Salvador et al. 1998,
Nakazato et al. 2000, Paiva et al. 2000, Brum et al. 2002,
Lemos et al. 2005, Carvalho et al. 2006, Ferreira et al. 2008,
Santos etal. 2012, Carvalho etal. 2013, Pinto etal. 2013, Ribas et al.
2013,Bachaetal. 2014, Carvalho etal. 2014, Souza etal. 2015,
Faccin et al. 2016, Heckler et al. 2018, Guizelini et al. 2019,
Pupin et al. 2019), there are no comprehensive data on the
primary diseases that affect cattle in this region. We aimed
to determine the frequency and epidemiological aspects of
the primary bovine diseases diagnosed in MS by undertaking
a retrospective study of 24 years (1995-2018).

MATERIALS AND METHODS

The records of cattle necropsies evaluated at the Laboratory of
Anatomic Pathology (LAP) of the “Faculdade de Medicina Veterinaria
e Zootecnia” (FAMEZ) at the “Universidade Federal de Mato Grosso
do Sul” (UFMS) from January 1995 to December 2018 were reviewed.

The exclusion criteria for the survey were as follows: (i) records
on material from healthy cattle that were referred to the LAP-FAMEZ
by the Ministry of Agriculture, Livestock and Supply from 2001 to
2007 during the Bovine Spongiform Encephalopathy surveillance
program, (ii) material from experiments, (iii) material from states
other than MS, (iv) samples with a diagnosis notassociated with the
animal’s death, and (v) samples collected from a slaughterhouse.

Diagnoses were considered inconclusive when the case lacked
gross and/or microscopic features that could explain the clinical
signs and death or lacked characteristic clinical signs that could
confirm the diagnosis even in the absence of anatomical lesions, as
is the case of botulism and tetanus. The instances with conclusive
diagnoses were grouped as previously described (Rondelli et al.
2017): inflammatory and parasitic diseases; toxic and toxic-infectious
diseases; diseases caused by physical agents, metabolic or nutritional
disorders, degenerative processes, congenital malformations,
neoplasms and tumor-like lesions; and miscellaneous.

Botulism was diagnosed based on clinical signs, epidemiological
findings and the absence of macroscopic and microscopic lesions
in cases in which the necropsy was performed by the laboratory
staff. Additionally, the detection of botulin toxin in the animal
or in another animal from the same outbreak was considered a
diagnostic criterion. The most frequently diagnosed diseases were
individually discussed.

RESULTS

From January 1995 to December 2018, 5,083 bovine
samples from necropsies performed by veterinarians of the
LAP-FAMEZ staff or by field veterinary practitioners were
evaluated; 1,135 (22.33%) were performed by LAP-UFMS
faculty and 3,948 (77.67%) by field veterinary practitioners
who subsequently submitted material to the LAP-UFMS for
histological evaluation. Out of 2,734 necropsies (53,79%) with
an inconclusive diagnosis, 2,459 (89.94%) were performed by
field veterinary practitioners and 275 (11.06%) by LAP-FAMEZ
faculty. Conclusive diagnoses were obtained in 46.21% of the
cases (2,349 necropsies). The stratification of the disease
categories is shown in Figure 1.

The main cause of deaths was inflammatory and parasitic
diseases representing more than 65% of the conclusive
diagnoses (Table 1). The group with the second highest number
of diagnoses was toxic diseases and toxic-infectious diseases,
corresponding to 356 diagnoses (Table 2). Mortalities caused
by physical agents are shown in Table 3. Those produced by
metabolic or nutritional disorders are shown in Table 4, and
congenital malformations in Table 5. There were 42 cases of
neoplasms and tumor-like lesions found at necropsy (Table 6).
Diseases that could not be included in any of the categories
were classified as “miscellaneous” and are listed in Table 7.

DISCUSSION

In this 24-year study, we observed that over time, the
number of necropsies performed gradually decreased, as
has also been observed in similar surveys (Oliveira et al.
2012), although the cause of this decrease is unknown. This
decrease suggests that although necropsy is often the only
method of diagnosis, it is often neglected (Peixoto & Barros
1998). Usually, financial concerns prevent producers from
seeking help. The request for necropsy is most frequent when
(i) death occurs in cattle of high commercial value; (ii) the

Pesq. Vet. Bras. 39(9):686-695, September 2019



688 Rayane C. Pupin et al.

2.13% 1.79% 1.75% 0.64%
3.87%

9.79%

BInflammatory and parasitic diseases (1524)

D Toxic and toxic-infectious diseases (356)

B Degenerative diseases (230)

B Caused by physical agents (91)

OMiscellaneous diseases (50)

15.16%

B Neoplasms and tumor-like lesions (42)

OMetabolic/nutritional disorders (41)

B Congenital malformations (15)

Fig.1. Necropsies performed in cattle from 1995 to 2018 in Mato Grosso do Sul, and number of cases of each category.

Table 1. Inflammatory and parasitic diseases (n=1,524) in cattle in Mato Grosso do Sul (January 1995-December 2018)

Disease N® % Disease N® %
Rabies 489 32.09 Myocarditis (unknown cause) 3 0.2
Non-suppurative meningoencephalitis 319 20.93  Endocarditis 3 0.2
(unknown cause)
Necrotizing herpesviral meningoencephalitis 147 9.65  Parasitic enteritis 3 0.2
Septicemia 85 5.58  Leptospirosis 3 0.2
Tick fever 84 5.51  Pericarditis 3 0.2
Blackleg 57 3.74  Pleuritis + pericarditis 3 0.2
Bacterial pneumonia 54 3.54  Verminous pneumonia 3 0.2
Other pneumonia 31 2.03  Anemia and hypoproteinemia (Rhipicephalus 2 0.13

microplus)
Peritonitis 24 1.57  Bovine viral diarrhea 2 0.13
Osteomyelitis 21 1.38  Mastitis 2 0.13
Cerebral babesiosis 21 1.38  Mycotic pneumonia 2 0.13
Salmonelosis 18 1.18  Listeriosis (presumptive) 2 0.13
Malignant catarral fever 16 1.02  Diphteric abomasitis 1 0.07
Enteritis (unknown cause) 16 1.02  Cervical abscesses 1 0.07
Brain abscesses 14 0.92  Tracheal compression by abscess 1 0.07
Hemonchosis 12 0.79  Malignant edema 1 0.07
Bacterial meningoencephalitis 10 0.66  Generalized mycotic infection 1 0.07
Enteric colibacillosis 9 0.59  Meningoencephalitis (Histophilus somni) 1 0.07
Cystitis 8 0.52  Meningoencephalitis with mixed inflammatory 1 0.07
infiltrate

Hepatic abscesses 7 0.46  Septic necrotizing myositis 1 0.07
Eimeriosis 5 0.33  Septic osteomalacia 1 0.07
Estomatitis/esophagitis (unknown cause) 5 0.33  Suppurative otitis 1 0.07
Pituitary abscess 5 0.33  Parasitism (Trichostrongylus sp.) 1 0.07
Tuberculosis 5 0.33  Pyelonephritis and urethritis 1 0.07
Dermatophilosis 4 0.26  Pneumonia BRSV® 1 0.07
Eosinophilic meningoencephalitis 4 0.26  Bovine infectious rhinotracheitis (presumptive) 1 0.07
Rhinitis (unknown cause) 4 0.26  Trypanosomiasis (presumptive) 1 0.07
Anaplasmosis + salmonelosis 4 0.26

@ Number, ® bovine respiratory syncitial virus.
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number of fatalities is abnormally high; (iii) there are livestock
insurance investigations; or (iv) there is a judicial dispute
(Waldner et al. 2009). From the perspective of farmers, it
is easier and cheaper to send fragments of viscera and/or
samples for clinical analysis than to transport a cadaver to the
lab (Watson et al. 2008). Transportation from the property to
the laboratory is a challenge, as it frequently requires travel
over long distances. Surveys from Sweden (Svensson et al.
2006) and the United Kingdom (Watson et al. 2008) conclude

Table 2. Toxic and toxic-infectious diseases (356) in cattle
diagnosed in LAP-UFMS (January 1995-December 2018)

Disease I:;T;E:: %

Botulism 146 46.01
Poisoning by Vernonia sp. 53 14.89
Poisoning by Senna sp. 28 7.87
Toxic hepatic fibrosis 23 6.46
Poisoning by Brachiaria sp. 19 5.34
Tetanus 15 4.21
Poisoning by Amorimia sp. 11 3.09
Toxic nephrosis associated with crystals 10 2.81
(unknown cause)

Toxic nephrosis (unknown cause) 8 2.25
Photosensitization (unknown cause) 6 1.69
Poisoning by Enterolobium contortisiliquum 6 1.69
Poisoning by citrus pulp 5 1.4
Poisoning by salt (NaCl) 4 1.12
Lead poisoning 4 1.12
Poisoning by Stryphnodendron fissuratum 4 1.12
Urea poisoning 3 0.84
Poisoning by abactin 3 0.84
Poisoning by amitraz 2 0.56
Poisoning by cassava (Manihot esculenta) 2 0.56
Poisoning by Solanum malacoxylon 2 0.56
Poisoning by Crotalaria sp. 1 0.28
Poisoning by terramycin 1 0.28

Table 3. Diseases caused by physical agents (n=91) in cattle
in Mato Grosso do Sul (January 1995- December 2018)

Number

Disease of cases %

Hypothermia 35 35.4
Fracture 14 14.1
Trauma 14 14.1
Aspiration pneumonia 14 14.1
Hardware disease 3 3.03
Water deprivation 2 2.02
Diphteric rumenitis due to ingestion of caustic 2 2.02
chemical

Abomasal obstruction 2 2.02
Spinal cord compression by bone overgrowth 1 1.01
Milk-induced necrotic rumenitis 1 1.01
Traumatic rumenitis 1 1.01
Sand impaction 1 1.01
Electrocution (presumptive) 1 1.01

689

Table 4. Metabolic and nutritional disorders in cattle
in Mato Grosso do Sul (January 1995-December 2018);
percent over 41 cases (n=41)

Number

Disease of cases %
Ruminal acidosis 10 24.39
Cobalt deficiency (presumptive) 7 17.07
Starvation 6 14.63
Ketosis 6 14.63
Hypocalcemia post-partum 3 7.32
Vagal indigestion 3 7.32
Bloat 3 7.32
Osteomalacia 1 2.44
Vitamine E and selenium deficiency 1 2.44
Urethral obstruction (urolithiasis) 1 2.44

Table 5. Congenital malformations (n=15) in cattle in Mato

Grosso do Sul (January 1995-December 2018)

Disease Ij??;?: %
Arthrogryposis 3 20
Patent urachus 2 13.33
Multiple malformations 2 13.33
Anal atresia 1 6.67
Multiple cardiac defects 1 6.67
Umbilical hernia 1 6.67
Vaginal malformations 1 6.67
Forelimbs malformations 1 6.67
Palatoschisis (cleft palate) 1 6.67
Patent ductus arteriosus 1 6.67
Persistent right aortic arch 1 6.67

Table 6. Neoplasms and tumor-like lesions (n=42) in cattle
in Mato Grosso do Sul (January 1995-December 2018)

Type of lesion I;I;T;?: %
Bovine enzootic leukosis 9 21.43
Lymphoma 6 14.29
Squamous cell carcinoma 6 14.29
Hepatocellular carcinoma 3 7.14
Disseminated anaplastic carcinoma 2 4.76
Renal carcinoma 2 4.76
Cholangiocellular carcinoma 2 4.76
Fibrosarcoma 1 2.38
Mesothelioma 1 2.38
Undifferentiated pulmonary carcinoma 1 2.38
Esophagic fibromas 1 2.38
Liposarcoma 1 2.38
Meningioma 1 2.38
Metastatic pheocromocytoma (lung) 1 2.38
Metastatic seminoma (disseminated) 1 2.38
Olfactory neuroblastoma (presumptive) 1 2.38
Choroid plexus papilloma 1 2.38
Embryomal rhabdomyosarcoma 1 2.38
Undifferentiated sarcoma 1 2.38
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Table 7. Miscellaneous diseases (n=50) in cattle diagnosed
at LAP-UFMS (January 1995-December 2018)

Disease 13;12::; %
Acute hepatic necrosis (unknown cause) 14 28
Heart failure 10 20
Muscle rupture 4 8
Hypovolemic shock 4 8
Abomasal ulcer 2 4
Snake bite 2 4
Amiloidosis 1 2
Omasal impactation 1 2
Evisceration and intestinal perforation 1 2
Pulmonary hemorrhage 1 2
Hypomyelinogenesis 1 2
Chronic renal failure 1 2
Intussusception 1 2
Abomasal glandular hyperplasia and metaplasia 1 2
Necrosis of cerebral white matter (unknown cause) 1 2
Megaesophagus 1 2
Senility 1 2
Vena cava symdrome 1 2
Abomasal torsion 1 2
Intestinal torsion 1 2

that this is the leading reason reported by producers for not
sending animals to necropsy at the laboratory.

The percentage of inconclusive cases was higher than
that (14.2-37.1%) in similar surveys from Rio Grande do
Sul, southern Brazil (Lucena et al. 2010, Schild et al. 2013,
Mello et al. 2017), but similar to that observed in the
neighboring state of Mato Grosso (Rondelli etal. 2017). In the
current study, almost 90% of the necropsies were performed
by field veterinary practitioners, and tissue samples were
sent to LAP-FAMEZ. These samples were often suboptimal
for histopathological evaluation because (i) there were no
representative samples of all organs associated with the
disease, (ii) tissues were autolyzed, and (iii) there was lack
of epidemiological and clinical-pathological information.
This might explain the relatively high number of inconclusive
diagnoses in mailed-in cases compared with cases worked
up by the LAP-FAMEZ staff. Similar discrepancies have been
reported by others (Lemos et al. 2005, Lucena et al. 2010,
Rissi et al. 2010, Ribas et al. 2013, Rondelli et al. 2017).

Similarly to whatis described in Mato Grosso (Rondelli et al.
2017), in our study, the five most common diagnosis (rabies,
NSMUC, polioencephalomalacia, meningoencephalitis caused
by BoHV and botulism) are characterized by neurological
signs. This aspect can suggest some hypothesis: (i) because
of the great importance of rabies in MS, when people see a
bovine with neurological signs, they normally suspects of
rabies and tend to send the animal to necropsy or do the
procedure to collect samples to send to a diagnostic laboratory;
(ii) normally, these animals have a clinical course of some
days, so it’s possible to see the evolution of the disease and
decide about do or not the necropsy or (iii) these diseases
are really the main cause of cattle death in the state.

Pesq. Vet. Bras. 39(9):686-695, September 2019

Inflammatory and parasitic diseases were the leading
causes of death of cattle in the present study, similar to results
reported by other surveys all over the country (Lucena et al.
2010, Assis-Brasil etal. 2013, Mello etal. 2017, Rondelli et al.
2017).

Rabies was the most frequently diagnosed disease.
This confirms data from other states in Brazil that indicate
rabies as a critical problem nationwide (Galiza et al. 2010,
Rondelli etal. 2017, Terra et al. 2018). Rabies corresponded
t0 9.62% of cattle diseases in the current study; this value is
20.82% when only conclusive diagnoses are considered and
represents 32.09% of all inflammatory and parasitic infections.
This number is much higher than that described in studies
conducted in southern Brazil, where rabies corresponds to
4.67% (Lucenaetal. 2010) and 3.67% (Schild etal. 2013) of
cases with a conclusive diagnosis. Rabies morbidity rates were
0.008%-64%. The number of rabies diagnoses is potentially
even higher in the present study since the second most frequent
diagnosis (n=319) of inflammatory and parasitic diseases
is nonsuppurative meningoencephalitis of unknown cause
(NSMUC), which could be cryptic cases of rabies. Another
differential would be necrotizing meningoencephalitis (NME)
by bovine herpesvirus (BoHV) (Rondelli et al. 2017). However,
rabies lacks the severe cerebrocortical necrosis found in
BoHV-induced disease (Rissi et al. 2007, 2010).

Among the diagnoses of NSMUC, 295 (92.48%) were
made on mailed-in bovine tissues. This negatively influences
the number of confirmed diagnoses because fragments from
the brain, cerebellum and spinal cord were sent in only
37 cases of NSMUC. The nonreferral of the entire central
nervous system (CNS), mainly portions of the spinal cord, for
evaluation reduces the chances of diagnosing rabies, as the
lesion distribution and amount of antigen vary between CNS
sites but are consistently present in the spinal cord (Bingham
& Van der Merwe 2002, Bassuino et al. 2016). The submission
of fragments from spinal cord, cerebellum, and brainstem,
especially from livestock that have been euthanized, is critical
for diagnosis since there is a high risk of false negatives when
only the cerebral hemispheres are evaluated (Lemos 2005).
In addition, sending the GRH complex (trigeminal ganglion,
rete mirabile and hypophysis) improves diagnosis accuracy
since more than 78% of rabid cattle have lymphoplasmacytic
ganglioneuritis with or without inclusion bodies (Lemos etal.
2005, Rech et al. 2006, Marcolongo-Pereira et al. 2011).
Accordingly, the number of diagnoses of NSMUC decreased
beginning in 2004, probably in association with the publication
of the manual on procedures for the diagnosis of bovine
CNS diseases (Barros & Figueiredo 2003) by the Ministry of
Agriculture, Livestock and Supply.

A previous survey involving CNS diseases of cattle in MS
(Ribas et al. 2013) suggested the existence of cyclicity in the
occurrence of rabies. However, in the current study, there
was a gradual increase in the number of diagnoses between
1995 and 2002, which was paralleled by an increase in the
number of bovine samples evaluated. This was followed by
a decrease, with small oscillations in subsequent years, until
2018 (Fig.2). Similar to what was described in a survey in
Parand, southern Brazil (Dognani etal. 2016), the occurrence of
rabies in our study varied from year to year, but the existence
of cyclicity was questionable and in that study (Dognani et al.
2016) was considered to be 18 years, however, the authors
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Fig.2. Total number of necropsies in cattle (blue bar) and number of cases of bovine rabies (red bar) in Mato Grosso do Sul from 1995 to 2008.

did not back up this assertion of cyclicity with hard data.
In our study, it was not possible to verify cyclicity in rabies
occurrence because the number of cases diagnosed does not
reflect its actual occurrence due to underreporting of cases
and the fact that we considered only the materials referred
for histopathological evaluation. The number of cattle
deaths from rabies reported in our study is smaller than that
determined by other research performed at our laboratory
because unlike in previous research (Mello et al. 2019), our
data do not include all cases of cattle rabies worked up by
the official sanitary defense laboratory from MS.

The age of rabid cattle in the current survey varied from
30 days to 16 years. The highest number of cases (35.99%)
occurred in calves aged up to one year, followed by cattle aged
13 to 24 months (26.17%). A similar age distribution was
reported from the state of Paraiba (Lima et al. 2005). These
authors attributed the highest occurrence of cases in young
cattle to the weak immunity of this age group, which may be
due to lack of booster doses at 30-40 days after an earlier
(prime) dose or to a delay in prime vaccination, which should
be performed between the third and fourth months of life.

NME by BoHV (147 cases) was the second most common
inflammatory disease. More than 70% of individuals (104 cases)
affected by NME were 12- to 24-month-old cattle. NME by
BoHV-5 is typically described in the literature as a disease
of young calves (Colodel et al. 2002, Elias et al. 2004, Halfen
& Riet-Correa 2007, Galiza et al. 2010, Cagnini et al. 2017,
Middleton 2017, Blume et al. 2018); however, some reports
indicate that the disease can occur in adult cattle (Roels et al.
2000, Rissi & Barros 2013). Morbidity was up to 11%. Stress
factors that could have induced viral reactivation (Halfen &
Riet-Correa 2007), such as weaning, castration, vaccination,
deworming, pasture change, feed change and transportation
(Rissietal. 2010, Santos et al. 2018), were not mentioned in
most protocols. In cases where this information was available,
the main stress factor mentioned was transportation and
mixing of large numbers of calves (13 cases). Finally, one
should consider that at least some cases of NME by BoHV
were associated with recent viral infection and not with
reactivation of previous infection (Lemos 2005).

Cases of meningoencephalitis caused by BoHV have often
been attributed to BoHV-5 (Rissi et al. 2007) because this
is the type most commonly associated with neurological
diseases. However, meningoencephalitis caused by BoHV-1
was already described (Roels etal. 2000, Rissi etal. 2008) and
cases were also experimentally reproduced by this herpesvirus
type (Marin et al. 2015). So, as in our study we didn’t do the
characterization of the agent in the cases diagnosed, it was
considered just herpetic meningoencephalitis.

The typical gross brain lesions for NME by BoHV described
in the literature as flattening and yellow discoloration of the
cerebral gyri and softening of the cerebral cortex (Elias et al.
2004, Rissi et al. 2010, Rissi & Barros 2013, Blume et al.
2018) were reported in only 41% of our cases. Again, we
interpreted this as due to unreported gross findings, since
no gross description of the brain was provided in 50 cases.
Very acute lesions may be easily neglected when necropsy is
performed by a nonpathologist veterinarian (Rissi etal. 2007);
furthermore, since the brain is softened, collection artifacts
are prone to occur and can be interpreted as nonlesions.

There were 85 cases (3.62% of conclusive cases) of
septicemia. Septicemia was most frequently diagnosed in
young calves. Seventy-nine (93%) of the individuals in the
septicemic category were calves less than 12 months old.
Forty-four were calves up to 30 days old, 28 were calves
between 31 and 180 days old, and five were calves between
six and 12 months old. Only five adult cattle were affected;
in two individuals, it was possible to identify the source of
the primary infection: one dairy cow had severe mastitis,
and the Nellore heifer developed postpartum metritis and
subsequent septicemia.

Results of bacteriological culture were presentin 12 of the
85 reports. The following bacteria were identified: Escherichia
coli (in 5 cases), Pseudomonas sp. (3 cases), Streptococcus sp.
(1 case), Corynebacterium sp. (1 case), Acinetobacter sp. (1 case)
and Trueperella pyogenes (1 case). Despite the low number
of tests performed, the results are similar to those described
in the literature, which mention gram-negative bacteria,
especially E. coli, as the most common pathogens associated
with bacterial septicemia in calves (Fecteau & George 2004,
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Dore & Smith 2017). When outbreaks of sepsis and meningitis
are diagnosed on a farm, risk factors or management issues
must be investigated. The most common are contaminated
colostrum, improper navel asepsis, overcrowding, and poor
hygiene (Dore & Smith 2017).

Tick fever was the seventh most frequent disease (3.58%
of bovine deaths). This number is lower than that observed
southern Rio Grande do Sul, southern Brazil (Almeida etal. 2006),
which is expected since midwestern Brazil is characterized by
enzootic stability and southern Brazil by enzootic instability
(Farias 2007). The animals ranged in age from two days to
11 years old, and most were zebuine cattle, probably because
of the high number of zebuine cattle raised in MS due to
the lack of a susceptibility difference between zebuine and
taurine cattle (Jonsson etal. 2008). Epidemiological, clinical
and pathological aspects of bovine babesiosis diagnosed in
MS have already been published (Pupin et al. 2019).

In the group of toxic and toxic-infectious diseases,
146 (41.01%) were cases of botulism. The diagnoses were
made in a similar way as in other states in Brazil (Galiza et al.
2010, Schild etal. 2013, Rondellietal. 2017, Terra etal. 2018).
The other diagnostic criterion - detection of botulin toxin -
was not described in previous surveys (Galiza et al. 2010,
Schild et al. 2013, Rondelli et al. 2017, Terra et al. 2018) but
was used in one recent outbreak in MS (Guizelini et al. 2019).
Similarly, in MT (Rondelli et al. 2017), botulism was the main
toxic disease diagnosed; the opposite was observed in Rio
Grande do Sul, southern Brazil, where poisoning by plants
was the main toxic cause of bovine death (Lucena etal. 2010,
Schild etal. 2013, Santos etal. 2019). Morbidity ranged from
0.08 to 64.7%.

The cases occurred in small or large outbreaks affecting
from 14-1,100 cattle. We followed the course of 11 outbreaks.
Samples of 50 cattle were analyzed. Two of those outbreaks
occurred in feedlots - one associated with the feeding of
moldy hay (Soares etal. 2018a) and the other of contaminated
rehydrated corn (Guizelini et al. 2019). The other nine were
observed in extensively raised cattle at pasture. Seven of those
nine were associated with osteophagia, and two with drinking
from a contaminated pond. The number of cattle affected in
the other outbreaks was 2-20. Because samples from only one
bovine per occurrence were evaluated, these cases were not
listed as outbreaks. Most of the cases occurred in cattle raised
at pasture in farms where carrion was left in the pastures
(Lemos 2005, Rondelli et al. 2017). This reinforces the notion
that most cases of botulism in cattle at pasture are related
to osteophagia, in contrast to observations in northeastern
Brazil (Galiza et al. 2010), where outbreaks occur primarily
in cattle fed chicken litter.

Poisoning by Vernonia sp. was the main plant poisoning
diagnosed and represented 2.26% of all diagnoses and was
the main toxic disease associated with plant poisoning.
Ofthese cases, 29 were already published (Brum et al. 2002).
The remaining cases occurred in cattle over one year old
and in seven farms in the form of large outbreaks affecting
17-200 cattle. Epidemiological data and information on the
economic impact caused by this type of plant poisoning are
available (Soares et al. 2018b).

Degenerative diseases were the third most frequent
group. In this category, only two disorders were diagnosed:
polioencephalomalacia (PEM) (205 cases) and muscular
necrosis of unknown cause (25 cases).
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PEM was the central degenerative disease, as is typically
described in other regions of Brazil (Lucena et al. 2010,
Rondelli et al. 2017). It represented more than 89% of the
cases in this disease category and was the third most prevalent
diagnosis of all cattle diseases, corresponding to 8.73% of the
conclusive diagnoses, a number well above that described in
southern Rio Grande do Sul (Lucena et al. 2010, Schild et al.
2013). This suggests that some environmental aspects present
in Midwestern Brazil might favor the development of the
disease. Morbidity was generally low (0.016-23%). PEM is
reported as acommon problem in feedlot calves between six
and 18 months of age in the USA (Dore & Smith 2017). In the
present study, the majority of PEM cases involved cattle at
pasture aged between 13 and 36 months (62%). The etiology
was not determined in any case of PEM, as is usually the case
(Lemos 2005, Rissietal. 2010, Rondelli etal. 2017, Terra et al.
2018). However, approximately 70% of the necropsy records
did not contain any epidemiological information, which
definitively and profoundly compromised the identification
of possible agents involved.

Death of cattle due to hypothermia (35 cases) corresponded
to the most frequent disease in the category of diseases
caused by a physical agent, accounting for 38.46% of cases.
The vast majority of instances (33 cases) occurred in the
period of 2000-2010 and has been previously described
(Santos etal. 2012). There were an additional two outbreaks
of this condition on a farm in which, of a total of 500 cattle,
40 becameill, and 30 died. A sudden drop in temperature the
day before the deaths and the clinical signs and pathological
findings were similar to those in previously published cases
(Santos et al. 2012).

The number of neoplasms and tumor-like lesions is
much lower than that described in other Brazilian surveys
(Lucenaetal. 2010, 2011, Reis et al. 2017). We attribute this
discrepancy to a large number of cases of chronic bracken
fern (Pteridium aquilinum) intoxication in cattle in the
south, which is known to induce various types of tumors
in the urinary bladder and squamous cell carcinoma in the
upper alimentary tract (Lucena et al. 2010), and to the high
incidence of lymphomas associated with infection with the
retrovirus of bovine enzootic leukosis (Reis et al. 2017).
In addition, more than 90% of the samples evaluated in those
surveys (Lucena et al. 2010, 2011) were from dairy cattle
that remained in the herd longer (reaching the “tumor age”)
than did beef cattle. In another survey in southern Brazil
involving only dairy cows (Mello et al. 2017), neoplasia was
the second most frequent cause of death, with lymphoma as
the leading neoplasm.

The remaining category had a low number of cases.
We believe that the economic losses resulting from these
cases were not significant since these cases are infrequent in
cattle (Lucena et al. 2010, Rondelli et al. 2017). Nutritional
and metabolic disorders corresponded to a small proportion
of the diagnoses possibly because most animals were beef
cattle raised in an extensive system at pasture.

CONCLUSIONS

The main causes of bovine death in Mato Grosso do Sul,
Central-Western Brazil, identified in 24 years were inflammatory
and parasitic diseases, toxic diseases and degenerative diseases.

The main diagnose was rabies, followed by nonsuppurative
meningoencephalitis of unknown cause, polioencephalomalacia,
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necrotizing meningoencephalitis by bovine herpesvirus and
botulism, all diseases that causes neurological signs.

We observed a decrease in the number of samples from
bovine’s necropsies evaluated over the years, but we couldn’t
suggest possible reasons for it.

Deaths caused by physical agents, metabolic and nutritional
disorders and neoplasms and tumor-like lesions represented a
low percentage of the cases. This is related to cattle production
system in MS, which is predominantly in pastures and for
beef purposes.

The large number of inconclusive diagnoses is associated
with failure to collect data and samples, which reinforces the
vulnerability of the diagnosis process.
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