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The diagnosis of the cause of death in goats submitted to necropsy from January
2000 to December 2016 by Setor de Patologia Veterindria from the Universidade Federal
do Rio Grande do Sul was reviewed. Epidemiological features, such as the breed, sex and
age, in addition to the clinical and pathological features were evaluated. During this period,
322 goats were necropsied, in which a conclusive diagnosis was obtained in 290 (90%) goats.
Goats that were part of other experimental study were excluded from this study. From these
290 cases, 167 (57.6%) corresponded to diseases of infectious origin and toxinfectious
diseases, while 123 (42.4%) were classified as non-infectious conditions. Infectious diseases
included 55 cases of bacterial origin, 59 cases with parasitary involvement, 14 cases of viral
origin, and 39 toxinfectious cases. Non-infectious conditions were grouped into metabolic
diseases (44 cases), plants or chemical substances poisoning (36), mineral and nutritional
deficiencies (20), and neoplasms and developmental disorders (5). In the remaining 18 cases,
a conclusive diagnosis was obtained, however the conditions did not fit into those criteria
and were classified as “others”. The age range of the goats in this study was from 1 day-old
to 10 years-old. Most of the goats were females (201), while 121 were males. Affected breeds
included Boer, Saanen, Anglo-Nubian, Toggenburg and mixed breeds. Parasitic, infectious
and toxin-infectious diseases were the main cause of deaths, especially haemonchosis,
pleuropneumonia, eimeriosis and enterotoxemia. Among the non-infectious conditions,
metabolic disorders, especially rumen acidosis, pregnancy toxemia and urolithiasis, were
directly related to the management employed in the property. Plant poisoning diagnosis was
also highlighted with locally present plants, such as Sida carpinifolia, as the most important.

INDEX TERMS: Causes of death, goats, Rio Grande do Sul, diagnosis, pathology, small ruminants,
infectious diseases.

RESUMO.- [Causas de morte em caprinos diagnosticadas  caprinos submetidos ao exame de necropsia no periodo
no estado do Rio Grande do Sul: andlise de 322 casos  compreendido entre janeiro de 2000 e dezembro de 2016
(2000-2016).] Foram revisadas as causas de morte de  pelo Setor de Patologia Veterinaria da Universidade Federal
do Estado do Rio Grande do Sul, Brasil. Avaliaram-se os
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3 Universidade de Cruz Alta (Unicruz), Rodovia Municipal Jacob Della Méa foi obtido o diagndstico conclusivo. Caprinos destinados a
Km 5.6, Cruz Alta, RS 98005-972, Brazil. experimentacdo animal foram excluidos deste estudo. Do total
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de origem infecciosa e toxi-infecciosa, enquanto 123 (42,4%)
em causas nao infecciosas. Entre as doencas infecciosas foram
contabilizados 55 casos de origem bacteriana, 59 casos com
envolvimento parasitario, 14 casos de origem viral, e 39 casos
toxi-infecciosos. As doencas de carater nao infeccioso foram
agrupadas em doencas metabdlicas (44 casos), intoxicacoes
por plantas ou substancias téxicas (36), deficiéncias minerais e
nutricionais (20), neoplasias e distirbios no desenvolvimento
(5). Dezoito casos com diagnoéstico conclusivo, mas que nao
se enquadravam nestas classificagdes foram agrupadas
como “outros”. A faixa etaria dos caprinos neste estudo
variou de um dia a 10 anos. A maior parte dos animais
eram fémeas (201), enquanto 121 eram machos. As ragas
dos caprinos necropsiados neste periodo incluiram Boer,
Saanen, Anglo-Nubiano, Toggenburg e sem raca definida
(SRD). As enfermidades de origem parasitarias, infecciosas
e toxi-infecciosas, especialmente hemoncose, eimeriose,
pleuropneumonias e a enterotoxemia acarretaram o maior
numero de mortes. Das causas nao infecciosas, disturbios
metabdlicos, como acidose latica ruminal, toxemia da prenhez
e urolitiase, estiveram diretamente relacionadas com o
manejo empregado nas propriedades. Evidenciou-se também
a importancia do diagnéstico de intoxica¢des por plantas
relevantes da regido, como Sida carpinifolia.

TERMOS DE INDEXACAO: Causas de morte, caprinos, Rio Grande do
Sul, diagndstico, patologia, pequenos ruminantes, doengas infecciosas.

INTRODUCTION

Goat/sheep farming has been a prominent activity in the
Brazilian agribusiness with a herd estimated at 14 million
animals distributed on 436,000 agricultural establishments
(Brasil 2015).In 2015, the national caprine herd reached the
number of 9,614,722 with an increase of 8.6% compared to
2014 (IBGE 2015). The progressive growth of goat farming
was accompanied by an increase in the productive capacity
of this species, which has been achieved through several
aspects, especially to the genetic improvement aiming an
increase in milk and meat production (Resende et al. 2008).
Goats are affected by several diseases, including some that
are common to other livestock ruminants, while others are
specific for this species and may present a zoonotic behavior
(Kumar et al. 2003). Rosa et al. (2013) described the causes
of death in caprine diagnosed in the central region of Rio
Grande do Sul through a retrospective study in a 48-year
period in which the infectious and parasitic causes were
the most common causes of death, accounting for 40.35%
of the conclusive diagnosis. On the other hand, Debien et al.
(2013) diagnosed the causes of death of 152 necropsied
goats in Quebec, and the most frequent diseases included
enterotoxemia (17.1%), pneumonia (13.8%), Johne’s disease
(10.5%), listeriosis (6.6%), pregnancy toxemia (5.3%), caprine
arthritis encephalitis (4.6%), and caseous lymphadenitis
(3.9%). Kusiluka et al. (1998) highlighted the importance of
ectoparasites and endoparasites in goat farming, and concluded
that the helminths, diarrheas and respiratory diseases were
the main causes of death and were directly influenced by
the handling in the properties of Tanzania. The knowledge
regarding the local and regional realities of goat farming
is essential to elaborate preventive strategies, aiming the
improvement in the sanitary, nutritional and productive aspects
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for this species. However, retrospective studies addressing
the causes of death in goats in Brazil are scarce, making it
hard to estimate the economic losses related to these deaths
in this activity (Rosa et al. 2013). The aim of this study is to
determine the frequency and the clinical-pathological features
of the main causes of death diagnosed in goats in Rio Grande
do Sul state, Brazil, from January 2000 to December 2016.

MATERIALS AND METHODS

Aretrospective study aiming the causes of death in goats was conducted
through the analysis of the necropsy reports database from the Setor
de Patologia Veterinaria of Universidade Federal do Rio Grande do
Sul, SPV-UFRGS from January 2000 to December 2016. All goats
were from Rio Grande do Sul state, mainly from the metropolitan
area of Porto Alegre. Data regarding the epidemiological features,
such as age, sex and breed were grouped and registered, as well as
the clinical signs, pathological findings and the conclusive diagnosis.
These were finally grouped into two main categories: infectious
diseases and non-infectious diseases. Infectious diseases were
further subdivided in bacterial, viral, parasitic, and toxic infectious
diseases, while noninfectious diseases were subdivided as metabolic,
plant and chemical substances poisonings, mineral and nutritional
deficiency, developmental disorders and neoplasms. Cases that did
fit in the above-mentioned etiologies were categorized as “others”.

RESULTS

In the analyzed period, 322 goats were submitted to necropsy
and evaluated in this study, from which 290 (90%) cases had a
conclusive diagnosis, while 32 (10%) were inconclusive. From
all the 290 cases, 167 (57.6%) corresponded to infectious and
toxinfectious diseases, 123 (42.4%) to noninfectious diseases,
and 18 (6.2%) corresponded to “others”. From the infectious
diseases, 59 of the cases were caused by parasites, 55 by
bacteria, 39 toxinfectious, and 14 by virus. The frequency
of occurrence of infectious and toxinfectious conditions is
shown in Table 1.

The infectious parasitic diseases, mainly represented
by haemonchosis and eimeriosis, were the main causes of
death in goats in this study with 14.5% and 3.5% of the cases,
respectively. Haemonchus sp. parasitism caused the death of
42 goats from four months-old to eight years-old, usually with
an endemic occurrence on the herds. Eight of these goats were
from properties in which Haemonchus sp. outbreaks occurred
with a mortality rate varying from 8 to 12%. The other cases
occurred individually on the evaluated herds. Clinically, there
were weight loss, apathy, anorexia, submandibular edema,
opaque and unruly skin, anemia and diarrhea in a clinical
evolution of two to seven days. The necropsy findings were
characterized by generalized pallor of the mucosa, blood with
an aqueous aspect, ascites, hydropericardium, pallor of viscera
in the abdominal cavity, epicardial serous atrophy, mesentery
and mesocolon edema, and large amounts of adhered or free
filiform and cylindrical reddish parasites (morphologically
compatible with Haemonchus sp.) in the abomasum.
The abomasum content had an aqueous aspect with a dark
reddish color. Haemonchosis diagnosis was obtained through
the epidemiological features, clinical signs, and pathological
findings, and it was facilitated by the observation of large
amounts of parasites compatible with Haemonchus sp. within
the abomasum. Eimeriosis affected 10 goats from 30 days-old
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Table 1. Infectious and toxinfectious diseases diagnosed in
goats in Rio Grande do Sul state, Brazil

Infectious diseases Number of cases

Bacterial

Bacterial pleuropneumonia 26

=
[y

Septicemias

Abscedative necrotic hepatitis
Listeriosis

Bacterial enteritis

Suppurative meningitis (Escherichia coli)
Caseous lymphadenitis

Suppurative meningoencephalomyelitis
Acute bacterial mastitis
Paratuberculosis

Salmonellosis

R R R R R W N W

Rhodococcosis
Parasitic
Haemonchosis 42
Eimeriosis 10
Toxoplasmosis
Verminous pneumonia (Muellerius capillaris)
Cenurosis 1
Toxinfectious
Clostridium perfringens type D Enterotoxemia 35
Tetanus
Neurotoxicosis (Aspergillus clavatus)
Viral
Caprine arthritis-encephalitis 7
Viral pneumonia 4
Contagious ectima 3
TOTAL 167

to four months-old, with death rates that varied from 8%
to 15% in the attended herds. Two necropsied goats were
from two outbreaks on distinct properties that had death
rates from 11% to 13%. Environmental and handling factors,
such as high stocking densities and a mixture of animals
from different categories and ages were related to these
cases. The clinical signs were characterized by weight loss,
reduced growth, and chronic diarrhea, in a clinical course of
30 to 40 days. At necropsy, there were mild white nodular
elevated lesions ranging from 0.5 to 1.5cm in diameter in the
small intestine’s mucosa, predominantly involving the jejunum
and ileum segments, in addition to diffuse pale mucosae
and submandibular subcutaneous edema. Histologically,
villous hyperplasia and intestinal crypts associated with
numerous protozoal structures in different developmental
phases, including macrogametocytes and microgametocytes,
morphologically compatible with Eimeria sp., as well as
associated inflammatory infiltrate of lymphocytes, plasma
cells and macrophages on the lamina propria.

Bacterial diseases accounted for 19% of the cases (55/290),
of which pleuropneumonia was the most common diagnosis,
with 9% of all the causes of death in goats of the present study.
Goats had an age range of 10 months-old to 4 years-old, with
a death rate of 8% within the herds, and a lethality of 90%.
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The outbreaks occurred in association to predisposing factors
of stress, mainly due to prolonged transport and environmental
changes. Clinically, there were apathy, fever, cough, mucopurulent
nasal discharge, and dyspnea, with a clinical course of two
to five days. At necropsy, there were extensive multifocal to
coalescent areas of cranioventral consolidation of the lungs
associated to fibrin deposits over the visceral pleura, as well
as pleural adhesions, in addition to marked pulmonary edema.
Microscopical lesions consisted of abundant inflammatory
infiltrate involving the alveoli, bronchi and bronchioles of
viable and degenerate neutrophils, as well as mild number
of lymphocytes and macrophages frequently associated to
fibrin deposits on the visceral pleura, in addition to marked
and diffuse alveolar edema. Mannheimia haemolytica was
identified in 22 cases through bacteriological and molecular
analysis; Escherichia coli and Streptococcus sp. were isolated
in one case each through microbiological culture.

Viral diseases occurred in 14 cases (4.8%), of which caprine
arthritis encephalitis virus (CAEV) was diagnosed in seven
cases (2.4%). Affected goats were females with an age range
of 10 to 12 days-old, predominantly raised in semi-intensive
system. The condition had mainly an endemic occurrence in
properties that presented a history of neurological disorders
in young and adult animals with pneumonia and lameness
as well. Common pathological findings included multifocal
lymphoplasmacytic meningoencephalitis with perivascular
cuffs and areas of moderate microgliosis. Moreover, four
goats also had pneumonia and interstitial mastitis, which
were compatible with the infection by CAEV.

In the toxinfectious category, Clostridium perfringens type
D enterotoxemia was the most frequent diagnosis, accounting
for 35 (12%) cases of the conclusive diagnosis. The age
ranged from 17 days-old to 4 years-old, with an occurrence
in outbreaks reaching mortality rates of 5% to 20%, and a
lethality of 100%. Predominantly, the goats were originated
from unvaccinated herds, or previously vaccinated in less
than four months. Clinical signs varied from sudden death to
apathy, anorexia, fever, intense abdominal pain, and in some
cases diarrhea with a clinical course of 12 hours to 3 days.
Atnecropsy, there were intense congestion of the serous layer
of the intestines, in addition to distension of the small and
large intestine, which were filled by large amounts of reddish
liquid occasionally containing filaments of fibrin content at
the final segment of the ileum, cecum and colon. The kidneys
had a gelatinous aspect and soft consistency (pulpy kidney).
Histologically, there was a mild to moderate necrosis of the
intestinal villi associated to fibrin deposition over the mucosa,
in addition to basophilic bacillary bacteria and necrotic debris.
The submucosa had also a diffuse inflammatory infiltrate
composed of lymphocytes, macrophages and plasma cells.
The kidneys had a diffuse and severe autolysis. The diagnosis
was confirmed through clinical history, pathological aspects,
and associated to the detection of the agent by microbiological
culture, and by serum neutralization test in mice.

The noninfectious diseases were grouped into metabolic
diseases, which represented 44 cases (15.2%); plants poisoning
or chemical toxic substances with 36 cases (12.4%); mineral
and nutritional deficiencies with 20 cases (6.9%); neoplasms
and development disorders with 5 of the cases (1.7%). In this
category, the following conditions were the most frequent:
ruminal lactic acidosis with 17 cases (5.8%), pregnancy
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toxemia in 13 cases (4.5%), and urolithiasis in 10 cases
(3.4%). The frequency of the noninfectious conditions in
goats is presented in Table 2.

Ruminal lactic acidosis affected goats with an age range
of eight months-old to four years-old, and it was mainly
associated to employment of highly fermentable diets (corn,
rice, and wheat) administrated without a previous adaptation
period of the animals. Most of the goats with ruminal lactic
acidosis were from different properties which employed
semi-intensive raising systems; however, most of the cases
occurred individually. Yet, two goats were from properties in
which outbreaks took place with mortality rates of up to 20%.
Clinical signs consisted of depression, anorexia, prostration,
dehydration, abdominal distention, occasionally bloat and
death, with a clinical course of 12 hours to 2 days. Necropsy
findings were characterized by moderate to severe abdominal
distention, with abundant yellowish liquid content intermixed
by feed content (high concentration of grains) in rumen
and reticulum, aside from multifocal reddish and ulcerated
areas in the rumen mucosa. Histological lesions consisted
of hydrophobic degeneration of the rumen mucosa with
foci of inflammatory infiltrate of neutrophils and multifocal
ulcerative areas of the mucosa.

Table 2. Non infectious diseases diagnosed in goats in Rio
Grande do Sul state, Brazil

Non infectious diseases Number of cases

Metabolical diseases

Ruminal lactic acidosis 17
Pregnancy toxemia 13
Urolithiasis 10
Fibrous osteodystrophy 3
Primary bloat 1
Poisonings
Poisoning by Sida carpinifolia 11
Acute toxic hepatopathy of unknown cause 10

Poisoning by defatted rice bran
Poisoning by Trema micrantha
Poisoning by Baccharis megapotamica

4
3
2
Poisoning by Prunus sphaerocarpa 2
Poisoning by coumarin derivatives 2
Poisoning by Amorimia exotropica 1
Poisoning by Dodonaea viscosa 1

Nutritional and mineral deficiencies

Vitamin E and selenium deficiency 10
Malnutrition 5
lodine deficiency (goiter) 4
Copper deficiency 1
Developmental disorders and neoplasms
Palatoschisis 2
Vulvar agenesis 1
Pheochromocytoma 1
Hypospadias 1
Others 18
TOTAL 123

Pregnancy toxemia was directly associated with the late
stage of gestation of triplets and quadruplets, affecting goats
with an age range of two to eight years-old. Predisposing
factors included traumatic lesions, climate and environmental
changes. Clinically, there were anorexia, locomotion problems,
dehydration, blindness, staggered walk, decreased eyelid
reflexes, recumbency, and death, with a clinical course of two
to five days-old. At necropsy, the liver was slightly enlarged,
yellowish, friable and, at the surface cut there was enhanced
lobular pattern. Histologically, there was intense and diffuse
microvacuolar hepatocellular degeneration (hepatic steatosis).

Urolithiasis affected 10 unneutered male goats (3.4%),
with an age range of two to three months-old. Only one case
was associated to an outbreak, with a concomitant occurrence
in seven other goats out of 60 in a herd. The remaining
cases occurred individually in the properties. In three cases,
there was rupture of the urinary bladder with subsequent
uroperitoneum. Common necropsy findings included marked
hyperemia of the urinary bladder mucosa, with abundant
sandy sediments, and partially or completely obstruction of
the urethra involving the sigmoid flexure, ischiatic curvature,
or the urethral process. In addition to that, occasionally there
were hydronephrosis and/or hydroureter.

Plants poisoning and chemical toxic substances poisoning
accounted for 12.4% of total of cases, and included poisoning
by Sida carpinifolia (11), by Trema micrantha (3), by Baccharis
megapotamica (2), by cyanogenic plants, by Amorimia exotropica
(1), by Dodonaea viscosa (1), as well as other 10 cases of acute
hepatic necrosis suggestive of a toxic cause from distinct
properties where the cause was not determined. There were
another four cases of poisoning by defatted rice bran and two
goats poisoned by coumarin derivatives. In these cases, the
diagnosis was established through the gross and microscopical
findings associated mainly to the epidemiological factors,
which were acquired through visits to the properties and
visualization of the suspected toxic plant, as well as through
epidemiological surveys conducted with the producer and/or
veterinarian responsible for the properties.

In the mineral and nutritional deficiencies category, the
lack of vitamin E and selenium was diagnosed in 3.4% of all
diagnosed cases. Significant differences of age and sex of
the affected goats were not observed. The goats necropsied
were from two properties where outbreaks that affected
several animals occurred, with mortality rates ranging
from 8 to 10%, and lethality rates near 100%. The clinical
signs included depression, muscle tremors, instability of
thoracic and pelvic limbs with evolution to recumbency in
a clinical course of one to five days. Grossly, extensive pale
areas were observed in the cardiac and skeletal muscles,
which histologically corresponded to coagulative necrosis of
muscle fibers, characterized by fragmented and sometimes
flocculate cytoplasm, with hypereosinophilic sarcoplasm and
loss of striations, as well as pyknotic nuclei associated with
an inflammatory infiltrate of macrophages and multifocal
areas of mineralization.

DISCUSSION

Among the parasitic diseases, haemonchosis and eimeriosis were
the main causes of death in this study, with 14.5% (42/290)
and 3.5% (10/290), respectively. The epidemiological and
clinical findings of both conditions were similar to the observed
by other authors (Miller et al. 2012, Rosa et al. 2013), with a
clinical condition of anemia and hypoproteinemia associated
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with diarrhea (Uzal et al. 2016). Haemonchosis also was
the main cause of death of goats in the retrospective study
performed by Rosa et al. (2013) in the central region of Rio
Grande do Sul state, as well as it was the main cause of death
in sheep in this region (Rissi et al. 2010); in a study of the
causes of death in goats in India related to the feeding system,
haemonchosis represented the third most frequent condition.
Haemonchus contortus is considered the most pathogenic
nematode of goats due to its voracious hematophagous behavior
(Smith & Sherman 2009), and triggers a clinical condition of
severe anemia and consequent characteristics clinical signs
(Costa et al. 2009). Eimeriosis affects mainly young goats
(Uzal etal. 2016), similar to the observed in this study, in which
the age ranged from 1 to 4 months-old. This condition leads
to economic losses due to the high morbidity and mortality,
reduced growth and high costs with treatments (Kaya 2004,
Temizel et al. 2011). The main species of Eimeria that cause
clinical disease in caprine are: E. arloingi, E. christenseni
and E. ninakohlyakimovae. These cause a morbidity that
varies from 38% to 100% (Smith & Sherman 2009), which is
distinct from the observed in this study, in which goats were
affected individually in the herds, and this may be directly
influenced by the environmental and handling conditions of
the species. The necropsy findings consisted of elevated white
nodular lesions in the mucosa of the small intestine and large
intestine, besides the histopathological lesions, which were
similar to the described in the literature (Silva et al. 2014,
Uzal et al. 2016).

Clostridium perfringens type D enterotoxemia represented
the second infectious disease with higher impact in the mortality
of goats in this study, accounting for 12% (35/290) of the cases
of infectious and toxinfectious diseases. This is below than
the observed in previous studies (Ershaduzzaman etal. 2007,
Debien etal. 2013), and above from the found by Pawaiya et al.
(2017). These differences may occur since casuistic is directly
related with the different practices of handling employed
in the properties. Predisposing factors include sudden
modification of the gastrointestinal microbiota, which may
occur with diets rich in carbohydrates, proteins and highly
fermentable pastures, and are associated with the clinical
disease, since it allows rapidly growth of C. perfringens and the
production of its toxins (Kriek et al. 1994, Smith & Sherman
2009). These factors are epidemiologically related with the
number of cases in each property and were compatible with
the ones found in the present study. Enterotoxemia affects
goats of variable ages and the pathogenesis is influenced
by production of alpha and epsilon toxin by the bacteria
(Uzal & Songer 2008, Nasir et al. 2013), however in the
present study the diagnosis of the condition was based on
the clinical, epidemiological and pathological aspects of the
condition, sometimes associated to the detection of the agent
by microbiological culture or through serum neutralization in
mice (Colodel etal. 2003). Unvaccinated animals tolerate low
levels of toxin without developing clinical signs (Uzal et al.
2002). Polyvalent vaccines provide smaller titers in goats
when compared to the sheep (Uzal et al. 1998), as well as
individuals may respond differently to the vaccine, depending
on the vaccination intervals and on the adjuvants present in
the vaccine. The higher mortality rate observed in this study
was attributed to the absence of vaccination, as well as possible
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flaws in the process of immunization, aside from the short
period between the vaccines and the challenge. Differential
diagnosis for enterotoxemia included the conditions that
cause sudden death in goats, such as other agents that cause
diarrhea in adults (coccidiosis and salmonellosis) and also in
young animals (cryptosporidiosis and colibacillosis) (Smith &
Sherman 2009). A retrospective study of the causes of death in
goats in India that specifically involved the gastrointestinal tract
demonstrated that enteritis, paratuberculosis, haemonchosis,
inanition, gastrointestinal parasites, bloat, and enterotoxemia
were also the main causes of death diagnosed over a 25 years
period of the study (Pawaiya et al. 2017).

Bacterial pleuropneumonias represented 9% of the cases
(26/290). Mannheimia haemolytica was identified in 22 cases
through bacteriologic and molecular analysis. In one case,
Escherichia coli was identified, and in another Streptococcus sp.
was identified through microbiological analysis. The gross
findings of pleuropneumonia by M. haemolytica in goats
are similar to the observed in other ruminants, and include
cranioventral areas of consolidation occasionally followed
by fibrinous pleuritis (Caswell & Williams 2016). Acute
pulmonary infections caused by this agent are characterized
by a necrotic and fibrinosuppurative inflammation that occurs
in response to the release of M. haemolytica toxins, as well as
the release of cytokines by neutrophils and other inflammatory
cells (Yener et al. 2009). Microscopically, this condition is
characterized by hemorrhage, alveolar necrosis, fibrin exudation,
interlobular septal edema, as well as degenerate neutrophils
with an ‘oat’ shape, which are characteristic of M. haemolytica
lesions and essential for the pathological diagnosis (Smith &
Sherman 2009, Woolums & Wilkins 2014, Caswell & Williams
2016). Predisposing factors such as climate and stressful
situations related to the handling are correlated with the
emergence of cases of acute pneumonia (Caswell & Williams
2016). Moreover, the mixture of animals of different origins
increases the exposure to pathogenic agents. The cases of
pleuropneumonia by M. haemolytica in goats of this study
probably occurred due to the agglomeration of animals from
different origins, which were also submitted to the prolonged
transportas a stress factor. In addition to this condition, other
possible common and concomitant diseases as cachexia and
subclinical haemonchosis may increase the susceptibility of
these animals to the bacteria.

CAEV infection was diagnosed in 2.4% of the cases
of infectious origin (7/290). All goats necropsied in this
study were young females. However, the infection by CAEV
typically involves both males and females, of many breeds
and age ranges (Rowe & East 1997), in a way that is difficult
to establish a possible predisposing factor associated to the
sex or age of the goats affected due to several factors that
may be associated to handling in a property. The clinical
and anatomopathological presentation of the CAEV infection
manifests in four basic clinical manners: nervous, articular,
respiratory and mammary (Peretz et al. 1993). The articular
form is the most prevalent in adult goats, while the nervous is
considered the less important, and both are observed mainly
in 1 to 4 months-old goats, or sporadically in older animals
associated with polyarthritis (East et al. 1993, Callado et al.
2001). The goats of the present study had a lymphoplasmacytic
meningoencephalitis as the most frequent form observed in the
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young females necropsied, which was occasionally associated
to pneumonia and interstitial mastitis. The classic neurological
lesion caused by CAEV is a demyelinating encephalomyelitis,
though the myelinated fibers in the inflammatory focus stay
intact in the initial phase of the disease (Cantile & Youssef
2016). This may explain the absence of demyelinating
lesions in the cases of the present study, since the analyzed
goats were mostly in the beginning of the clinical evolution.
The farming handling methods are important factors that
contribute to the viral dissemination. In this study, the goats
were predominantly raised in a semi-intensive system, which
provides the agglomeration of the animals and favors the viral
infection and the contamination of the environment (Castro &
Melo 2001). CAEV infections diagnosis is primarily based on
the clinical findings and confirmed through the laboratorial
tests for direct detection of the virus, its genetic material or by
serological surveys (Pinheiro etal. 2009). The CAEV diagnosis
in this study was based through the clinical and pathological
findings associated to a previous history of endemic occurrence
of the condition in the properties. Knowles (1997) reported
that CAEV seroprevalence in a herd may reach 90%; however,
most of the animals have no clinical signs and represent a
potential source of infection.

The non-infectious diseases accounted for 42.41%
(123/290) of the diagnosed cases. Ruminal acidosis was
diagnosed in 5.8% (17/290) of the cases, and its occurrence
was in according to previous descriptions of grain overload,
with an abrupt change in the diet to high fermentation
aliments that promote the growth of Gram-positive bacteria
and the production of lactic acid (Gelberg 2013), which are
common predisposing factors also observed in the goats of
this study. The diagnosis in these cases was obtained through
the observation of an aqueous ruminal content intermixed by
large amounts of grains in the rumen, as well as detachment
of ruminal mucosa associated with submucosal hyperemia., in
addition to characteristic histological lesions, which included
hydropic degeneration of the ruminal epithelium, with the
formation of vesicles and areas of erosion and ulceration of
the rumen mucosa (Afonso & Mendonga 2007, Gelberg 2013).

Ketosis in goats usually occurs at the end of gestation
(pregnancy toxemia) and also may occur during the lactation
peak due to the negative energy balance of these periods
(Smith & Sherman 2009). In the present study, this condition
was diagnosed in 4.5% (13/290) of the cases in which it was
possible to observe a direct association of the condition in
goats with gestations of triplets and quadruplets, aside to
the predisposing stressful factors, such as periods of food
restriction, feeding change at the end of gestation, transport,
changes in the environment or climatic disturbances (Schild
2007), which were compatible with those reported in the
historic by the producers in the cases of the present study.

Urolithiasis was diagnosed in 3.4% (10/290) of the cases.
Uroliths may occur both in males and females, but obstruction is
rarely observed in females due to the anatomical characteristics.
All cases of urolithiasis involved 2 to 3 months-old males.
This higher frequency observed in males is justified by a smaller
urethral diameter with higher number of cases of obstructions
verified in the sigmoid flexure, ischial curvature and urethral
process (Riet-Correa et al. 2008), as observed in the cases of
this study. Ruminants fed with grains or its sub products are
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more prone to develop urolithiasis due to a reduced saliva
production and the high content of phosphorus in these
aliments, as well as an increased formation of mucoproteins
in the urine that contribute to form the organic core of calculi
(Radostits et al. 2000).

The diagnosis of plant poisoning and chemical toxic
substances poisoning accounted for 12.4% (36/290) of the
cases. Toxic plants of animal interest lead to significantlosses in
the production of livestock, with directlosses related to animal
mortality (Riet-Correa & Medeiros 2001). Sida carpinifolia,
Trema micrantha and Baccharis megapotamica poisonings
were the most prevalent in this study, which differs from other
retrospective studies conducted in different regions of Brazil
(Silva et al. 2006, Mello et al. 2010). These data reinforce
the importance of these regional studies in determining the
frequency of some diseases.

The vitamin E and selenium deficiency occurs in animals
maintained in pastures where the soil is poor in vitamin E
and selenium, or that are fed with deficient feed in these
elements (Radostits etal. 2000). In this study, this deficiency
represented 3.4% of the cases (10/290), which is below to the
observed by Rosa et al. (2013) that described high mortality
rates in the outbreaks, especially in young goats. In the Rio
Grande do Sul state, mortality outbreaks in goats related to
this deficiency have already been described by Loretti et al.
(2001) in goats of many ages, similar to the one observed
in the present study in which no breed, sex or age range
predisposition was observed.

CONCLUSIONS

The parasitic infections and toxinfectious diseases,
especially haemonchosis, eimeriosis, pleuropneumonias and
enterotoxemia were the most frequently diagnosed diseases
in the analyzed period.

Among the non-infectious conditions, metabolic disturbances
were highlighted, especially ruminal lactic acidosis, pregnancy
toxemia, and urolithiasis, which are diseases directly related to
the handling in a property, while the relevant plant poisoning
was represented by Sida carpinifolia poisoning.
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