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Spontaneous poisoning by Brachiaria decumbens in goats?
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An outbreak of Brachiaria decumbens poisoning in goats in the state of Mato Grosso do
Sul, Brazil, is described. Out of a herd of about 1,000 goats, seven goats died after showing
photosensitivity (3 out 7 goats) and icterus (4/7). Other clinical signs included lethargy,
dehydration and weight loss (7/7). At necropsy there was either hepatomegaly or liver
atrophy; orange, yellow or gray discoloration - were observed in the liver of six goats. Two
had accentuation of lobular pattern and punctate, linear or stellar fibrous depressions were
randomly distributedover the capsular surface. Macroscopic changesattributedto liver fai-
lure consisting of hydropericardium (2/7) and ascites (2/7) were observed. Histologically,
there was accumulation of refringent crystals in the bile ducts and infiltration of foamy ma-
crophages in the liver of all goats. Foamy macrophages were also present in the hepatic and
mesenteric lymph nodes of two goats. The diagnosis of B. decumbens poisoning was based
on epidemiology, clinical signs, necropsy findings and histopathology.

INDEX TERMS: Poisonous plants, Brachiara decumbens, saponins, diseases of goats, pathology, liver,

photosensitization, plant poisoning.

RESUMO.- [Intoxicacdo espontinea por Brachiaria de-
cumbens em caprinos.] Relata-se um surto de intoxicacdo
por Brachiaria decumbens em caprinos no estado do Mato
Grosso do Sul. De um rebanho de aproximadamente 1.000
caprinos, sete cabras morreram ap6s apresentar fotossensi-
bilizacdo (3 de 7 cabras) e ictericia (4/7). Outros sinais clini-
cos inclufam apatia, desidrata¢do e emagrecimento (7/7). To-
das as cabras tinham alteragdo no tamanho do figado - cinco
estavam aumentados de volume e dois, diminuidos; o figado
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de 6 cabras tinha alteragdo na cor - dois eram alaranjados,
dois amarelados e dois, acinzentados; o figado de duas cabras
tinha acentuagdo do padrao lobular e outros dois apresenta-
vam depressoes fibrosas puntiformes, lineares ou estreladas,
brancacentas distribuidas aleatoriamente pela superficie
capsular. Adicionalmente, foram observadas altera¢cdes ma-
croscopicas atribuidas a insuficiéncia hepatica como hidro-
pericardio (2/7) e ascite (2/7). Alteragdes histopatoldgicas
inclufam cristais refringentes nos ductos biliares e infiltrado
de macréfagos espumosos no parénquima hepatico de todas
as cabras. Macro6fagos espumosos também foram observados
nos linfonodos mesentéricos e hepaticos em duas cabras. O
diagndstico de intoxicacdo por braquiaria foi baseado na epi-
demiologia, achados clinicos, de necropsia e histopatoldgicos.

TERMOS DE INDEXACAO: Plantas toéxicas, Brachiara decumbents,
saponinas, doenca de caprinos, patologia, figado, fotossensibiliza-
¢do, intoxicagdo por plantas.

INTRODUCTION

Brachiaria spp. (Poaceae) is an important plant forage for
cattle in the Brazilian cerrado. The easy diffusion, high-ca-
pacity production of green mass, good adaptation to low
fertility soils and growth capacity during most of the year
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makes this grass an excellent source of food for ruminants
(Tokarnia et al. 2012). HoweverBrachiaria spp. is toxicto
ruminants and resulting losses poses a problem for lives-
tock raising. The main species of cultivated in Midestern
Brazil are Brachiaria decumbens, B. brizantha and B. humi-
dicola (Andrade et al. 2004). B. decumbens is the most toxic
(Riet-Correa etal. 2011).

Lithogenic steroidal saponins are the toxic principles in
Brachiaria spp. and induce crystal formation in the biliary
system resulting in hepatogenous photosensitization (Cross
et al. 2000). These crystals have been reported as insoluble
salts resulting from the metabolism of saponins in the diges-
tive tract of ruminants (Driemeier et al. 2002). Brachiaria
spp. have been associated with photosensitivity and death
in cattle (Lemos et al. 1997, Ecco et al. 2004), sheep (Lemos
et al. 1996, Brum et al. 2004, Albernaz et al. 2008), goats
(Lemos et al. 1998), buffalo (Rozza et al. 2004, De Oliveira et
al. 2013) and horses (Barbosa et al. 2006). The clinical and
pathological aspects are similar in all species in which the
poisoning was documented. The intoxication may occur at
any time of year (Souza et al. 2010), but most outbreaks are
observed at the beginning of the rainy season when the pas-
ture is greener and lush and when the plants are young, with
higher amounts of saponins (Riet-Correa et al. 2011). Sheep
and cattle are the species most affected. Sheep are more sus-
ceptible than cattle and young animals (calves and lambs) are
more susceptible than adults (Riet-Correa & Méndez 2007).
Goats seem to be more susceptible than sheep: in a study
where the two species were kept in the same pasture, only
the goats got sick (Lemos et al. 1998). Nonetheless, sponta-
neous poisoningby Brachiaria spp. appears to be rare in go-
ats (Johnson et al. 1999, Lira et al. 2013, Rosa et al. 2013).
In Brazil only one report of the disease in goats was found.
In these report two outbreaks associated with liver damage
and photosensitivityare described (Lemos et al. 1998).

The onset of clinical signs after the ingestion of the
plant is variable and dependenton the content of saponins
present in Brachiaria spp., usually signs are noticed 7-10
days after animals start grazing the plant (Riet-Correa &
Méndez 2007). Clinically, affected animals show typical
signs of photosensitivity including photophobia and pho-
todermatitis characterized by erythema and edema follo-
wed by ulcerations and crusting; of the skin of the face,
ears, vulva. Poorly pigmented areas are the most affected.
Icterus is not always present. Anorexia, depression, prolon-
ged recumbency, weight loss, ocular discharge, hyperemic
conjunctive, nasal discharge and progressive weight loss
are also observed in cases of poisoning by Brachiaria spp.
(Tokarnia et al. 2012).

At necropsy, the main changes are skin lesions such as
those describe above, different degrees of icterus and sub-
cutaneous edema. Usually the liver usually is increased in
size with a yellowish or orange discoloration an accentua-
ted lobular pattern, the gall bladder is distended and urine
darkened by bilirubin (Brumet al. 2007, Castro et al. 2011,
Lemos et al. 2011). Histologically there are swelling, vacuo-
lization and individual necrosis of hepatocytes, periportal
fibrosis, bile duct proliferation, pericholangitis, cholangi-
tis, and the presence of crystals or negative images of such
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crystals in the lumen of the bile ducts and occasionally
in the cytoplasm of hepatocytes (Riet-Correa et al. 2011,
Mustafa et al. 2012). Characteristic foamy macrophagesare
described in liver, mainly in the central zones of the lobule,
in hepatic and mesenteric lymph nodes of animals poiso-
ned by Brachiaria spp.(Lemos et al. 1996, Riet-Correa et
al. 2002, Gomar et al. 2005), spleen (Driemeier et al. 1998,
Riet-Correa et al. 2002), and in the mucosa of the small in-
testine (Riet-Correa et al. 2002).

There is scarce documentation of spontaneous poi-
soning by Brachiaria spp. in goats in Brazil (Lemos et al.
1998). This study reports a spontaneous outbreak of poi-
soning by Brachiaria decumbens in goats from state of Mato
Grosso do Sul that resulted in death of seven goats. The epi-
demiological, clinical, necropsy and histopathology aspects
of this outbreak are described.

MATERIALS AND METHODS

The cases described here occurred in a goat herd and were part
of a study to determine the causes of death undergoing in goats
of this herd. The epidemiological and clinical data were obtained
from the owner and with the veterinary practitioner during on-
-site visits to the farm. Seven goats were necropsied for this study.
Fragments of several organs were sampled and fixed in 10% for-
malin. Samples were routinely processed for histopathology and
stained with hematoxylin and eosin (HE). Fragments of the lung
of three goats which developed pneumonia were sampled, stored
under refrigeration and submitted for bacterial culture and isola-
tion. The goats were numerical identified through as 1-7.

RESULTS

Epidemiological and clinical findings

The outbreak occurred in the municipality of Bandei-
rantes (latitude 19°55’04”South and longitude 21’50”West)
during the months of May and June 2015. The goats were
part of a herd of about a thousand goats of different cate-
gories. The farm is exclusively focused on meat production
and goats forming the herd are originated from several re-
gions of Brazil, especially the Northeast. The property is di-
vided into 13 lots and goats are raised in a semi-intensive
system; they remain in the pasture during the day and are
gathered in the evenings to receive supplemental feed. The
pasture of each lot consists exclusively of Brachiaria decum-
bens. The ages of the seven goats were between five months
and five years and they were of mixed breeds. Clinical signs
developed by goats included anorexia, lethargy, diarrhea,
dehydration, weight loss, sternal recumbency followed by
lateral recumbency and death. Three goats showed signs of
photosensitivity characterized by facial edema, ulcers and
crusts on the nose, muzzle and tip of ears, swelling of the
vulva and perineum and alopecia in the periocular and pe-
rioral regions and in the dorsum.

Pathology

Necropsy findings included alteration in liver staining,
marked dehydration and serous atrophy of fat in all cases.
The liver was orange in two goats and two were yellow with
accentuation of lobular pattern (Fig.1). One of these four
goats had shallow depressions randomly distributed in the
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parenchyma and capsular surface. The gallbladder was dis-
tended in these four animals. Two goats had a liver markedly
decreased in size, gray and with numerous punctate areas,
linear or stellate, depressed and whitish on the capsular
surface (Fig.2 and 3). To thecut surface was markedly firm

Fig.1. Liver increased in size, diffusely yellowih with irreular surfa-
ce in Goat 6, succumbed from Brachiaria decumbens poisoning.

Fig.3. Liver decreased in size with marked fibrosis, irregular cap-
sular surface and atrophy of the left lobe in Goat 7, succumbed
from Brachiaria decumbens poisoning.

Fig.5. Facial and periocular alopecia, crusting of the muzzle and
necrosis of the ear tips in Goat 5, with photosensitization due
to Brachiaria decumbens poisoning.

(Fig.4). Cutaneous lesions, previously described, were obser-
ved in three cases (Fig.5 and 6).In the three goats that deve-
loped respiratory signs was observed right unilateral suppu-
rative bronchopneumonia characterized by blackening and
consolidation of the parenchyma mainly in right cranial lobe

\ 6
Fig.2. Liver decreased in size and with multiple punctate, linea-
rorstellate, depressed whitish areas on the capsular surface

of Goat 1, succumbed from Brachiaria decumbens poisoning.

Fig.4. Cut surface of the liver showing marked fibrosis in Goat 7,
ucumed from Brachiaria decumbens poisoning.

Fig.6. Necrosis of the tip of the ear in Goat 5 poisoned by Brachia-
ria decumbens, with photosensitization due to Brachiaria de-
cumbens poisoning.

Pesq. Vet. Bras. 36(5):389-396, maio 2016
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Fig.7. Histology of the liver of Goat 5, succumbed from Brachiaria
decumbens poisoning. There is a focally extensive area of se-
vere fibrosis, biliary duct proliferation and mononuclear infil-
trate. Some biliary ducts are distended by refringent crystals.
HE, 0bj.20x.

<

Fig.9. Histology of the liver of Goat 2, succumbed from Brachiaria
decumbens poisoning. Biliary duct lumen with numerous neu-
trophils and a refringent crystal. HE, obj.40x.

Fig.11. Histology of the liver of Goat 3, succumbed from Bra-
chiaria decumbens poisoning. Negative images of the crys-
tals within the cytoplasm of one macrophage (arrow). HE,
0bj.40x.
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decumbens poisoning. Bridging fibrosis characterize portal
tracts distended by fibrous connective tissue which extends
from a portal triad to another portal area, associated biliary
duct proliferation. HE, obj.20x.

Fig.10. Histology of the liver of Goat 5, succumbed from Brachia-
ria decumbens poisoning. There is a biliary duct completely
obliterated by refringent crystals or negative images of such
crystals. HE, obj.40x.

Fig.12. Histology of hepatic lymph node from Goat 5, succumbed
from Brachiaria decumbens poisoning. Numerous foamy ma-
crophages in the lymph node parenchyma. HE, obj.40x.
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with adhesion to the costal pleura. Other necropsy findings
included hydropericardium (2/7) and ascites (2/7).Histolo-
gically, in all cases the main lesions found were limited to the
liver and consisted of varying degree of periportal fibrosis
and periportal mononuclear inflammatory infiltrate, neutro-
philic and lymphoplasmacytic cholangitis and pericholangi-
tis, bile duct proliferation, refringent crystals or acicular ne-
gative images of these crystals in the lumen of bile ducts and
in the cytoplasm of macrophages (Fig.7-11). Foamy macro-
phages were observed in all cases, randomized, solitary or
in groups, predominantly in centrilobular area. Occasionally
they were fused to form multinucleated giant cells. Multi-
focally there were also slight swelling and finely granular
cytoplasmic vacuolization of hepatocytes. Individual necro-
sis of hepatocytes was rare. In goats that developed photo-
sensitive signs, vulva and skin lesions were characterized
by areas of necrosis or loss of epithelium with replacement
by cellular debris and sometimes by crusts. The dermis and
submucosa of the vulva were markedly thickened by edema
and neutrophil and also had vasculitis and hemorrhage in
the submucosa. In goats that had unilateral pneumonia, this
was characterized by extensive multifocal areas of infiltrate
of neutrophils and histiocytes that filled the airspaces (bron-
chi, bronchioles and alveoli). Amid this infiltrated had areas
of necrosis, hemorrhage and basophilic coccoid bacterial ag-
gregates. In one case the pleura was markedly thickened by
fibrous connective tissue and infiltration of neutrophils and
macrophages. Bacteria were not grown in bacteriological
examination. This fact is possibly due to antibiotics adminis-
tered to the goats. In two cases there was multifocal infil-
tration of foamy macrophages in the hepatic and mesente-
ric lymph nodes, characterized by large groups of cells with
abundant and finely granulated cytoplasm located both in
the cortical and medullar zones (Fig.12). Fragments of brain,
spleen, kidney and small intestine were analyzed in all cases
and did not show lesions. Data of clinical signs and lesions of
each goat are summarized in Table 1.

DISCUSSION

The diagnosis of poisoning by Brachiaria decumbens was
based on epidemiological and clinical-pathologic findings,
which were very similar to those described in spontaneous
and experimental cases of this poisoning in ruminants in
Brazil and other parts of the world (Abas-Mazni et al. 1985,
Opasina 1985, Lemos et al. 1998, 2011, Brum et al. 2007,
Castro et al. 2011, Mustafa et al. 2012, Oliveira et al. 2012).
In Brazil, thetoxicosis is often reported in cattle and sheep,
but there is only one report of poisoning by Brachiaria spp.
in goats. In the latter study two outbreaks of photosensiti-
zation associated with cholangitis in goats grazing Brachia-
ria spp. were reported (Lemos et al. 1998). Reports onthe
the spontaneous toxicosisby Brachiaria spp. in goats from
other countries are also rare (Abas-Mazni et al. 1985, Opa-
sina 1985).

Beef goat production is a recent activity in throughout
the cerrado region, where pastures consist almost exclu-
sively of Brachiaria spp.. Cases of poisoning by Brachiaria
spp. are frequent in the region in other ruminant specie,
which makes this study of interest for veterinary practi-
tioners, diagnosticians and goat breeders alike. Animals
affected by the toxicosis reported in this study were born
on the property, i.e., always fed of this plant. However his
parents are from the Brazilian Northeast, where there are
no reports of poisoning by Brachiaria spp. in goats. Recent
studies in sheep show that there is genetic resistance to
poisoning (Castro et al. 2011, Riet-Correa et al. 2011), i.e.
animals from herds that have never had contact with the
Brachiaria grasses are more susceptible than those created
in this pastures (Lemos et al. 1996, Castro et al. 2011, Riet-
-Correaetal. 2011, Oliveira et al. 2012).Perhaps this genetic
resistance observed in animals raised in Brachiaria pasture
is due to reducing of the mechanism of the toxic effect of
the plant such as greatermetabolization capacityand degra-
dation of toxic principle (Castro et al. 2011) and adaptation
of ruminal microbiota (Albernaz et al. 2010). Moreover, it

Table 1. Age, main clinical signs and necropsy findingsin seven goats dead from poisoning by
Brachiaria decumbens

# Age Mainclinicalsigns Mainnecropsyfindings
1  4-year-old Dehydration, anorexia, Liver: decrease in size, grayishdiscoloration, multiple punctate,
apathy, weight loss, linear orstellate depressed whitish areas on the capsular surface.
diarrhea. Distended gall bladder. Hydropericardium.Fat deposits: serous atrophy.
2 3-year-old Dehydration, anorexia, apathy, Liver: increase in size, diffuseorange discoloration,

3 5-month-old

4 5-month-old

5  4-year-old

6 8-month-old

7  5-year-old

weight loss, jaundice,
photosensitization.
Dehydration, anorexia,
apathy, weight loss,

cough, nasal discharge.
Dehydration, anorexia, apathy,
weight loss, cough, nasal discharge,
jaundice, photosensitivity.
Dehydration, anorexia, apathy,
weight loss, jaundice,
photosensitization.
Dehydration, anorexia, apathy,
weight loss, cough,

nasal discharge, jaundice.
Dehydration, anorexia, apathy,
weight loss.

accentuation of lobular pattern. Distended gall bladder.
Hydropericardium. Fat deposits: serous atrophy.

Liver: increase in size,diffuse yellowish discoloration.
Unilateral bronchopneumonia.

Fat deposits: serous atrophy.

Liver: diffuseorange discoloration. Distended gall bladder.
Unilateral fibrinosuppurative bronchopneumonia.

Fat deposits: serous atrophy.

Liver: increased in size, diffuseorange discoloration,
accentuation of lobular pattern. Distended gall bladder,
emaciation, ascites. Fat deposits: serous atrophy.

Liver: increase in size, diffuse yellowish discoloration.
Unilateral fibrinosuppurative bronchopneumonia.

Fat deposits: serous atrophy.

Liver: decrease in size, grayish discoloration, multiple punctate,
linear orstellate depressed whitish areas on the capsular surface.
Fat deposits: serous atrophy.

Pesq. Vet. Bras. 36(5):389-396, maio 2016
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has been proven the existence of individual sensitivity to
intoxication (Saturnino et al. 2010, Castro et al. 2011). For
these reasons, explained a relatively small number of ani-
mals have been affected by intoxication in this property.
In addition, there are probably cases of subclinical poiso-
ning or cases where the clinical signs are unnoticed. It is
further believed that the poisoning is underreported, as is
well known by clinicians and owners and these don’t send
material for diagnostic laboratories.

Brachiaria poisoning occurs at all times of the year, but
most outbreaks have been recorded at the beginning of the
rainy season (Lemoset al.1996, Riet-Correa et al. 2011),
when the pasture is greener and vigorous and the plants
are young, because there are more amount of saponins
(Tokarnia et al. 2012). However in a retrospective study of
Brachiaria poisoning in cattle there was a greater number
of outbreaks in June and July, i.e. in the dry season (Sou-
za et al. 2010). The cases described here occurred in May
and June, after months in which there were high rainfall
in the region. However it was not possible to associate the
outbreak to the recent rains even in the dry season. As for
the susceptibility of goats to intoxication, there is disagree-
ment in the literature when compared to sheep. There have
been outbreaks where only goats were affected where the-
re were sheep in the pasture (Lemos et al. 1998) and ano-
ther in which only sheep showed clinical signs (Graydon et
al. 1991). In the outbreak reported here it was not possible
to determine this relationship, because the property was
exclusively focused on beef goat production.

Clinically, the animals intoxicated in this outbreak sho-
wed signs similar to those previously reported for goats
(Opasina 1985, Lemos et al. 1998) and also to sheep (Mus-
tafa et al. 2012) and bovine (Souza et al. 2010). The clinical
course and the age of the animals were quite variable. The
most characteristic clinical signs of Brachiaria spp. poi-
soning is photosensitive, characterized by erythema and
cutaneous edema followed by necrosis with detachment
of the skin in the most affected areas, which include the
depigmented and thinner skin (Tokarnia et al. 2012). Be-
sides edema, erythema and crusting on the face and ears,
similarly to sheep, goats which have shown the photosen-
sitization in this outbreak had skin lesions of the vulva and
vagina most likely due to sunlight exposure of these sites,
as tail is facing upward in goats. Photosensitization was
observed in three of the seven affected goats, two of them
had a depigmented skin and one had a pigmented skin. It
is believed that the pathogenesis of photodermatitis is re-
lated to increased skin sensitivity due to the deposition of
photodynamic filoeritrin pigment (Tokarnia et al. 2012).
Four goats showed no photosensitizing signals. In such ca-
ses the major clinical signs were weight loss, dehydration
and death in poor body condition that have been assigned
to liver failure. A similar clinical presentation characterized
by progressive weight loss and death without photosensiti-
vity, has been reported in cattle in pastures of B. decumbens
(Riet-Correa et al. 2002). In such cases foamy macropha-
ges were viewed in liver, spleen, lymph nodes and small
intestine submucosa; so it was suggested that wasting was
due to intestinal granulomatous lesion (Riet-Correa et al.
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2002). Foamy macrophages were not observed in the small
intestine in all the goats of this study. Therefore, more de-
tailed studies are needed to determine the epidemiology
and pathology of this form of B. decumbens poisoning and
its probable relationship with the intake of lithogenic sa-
ponins. Three goats showed respiratory signs due to bron-
chopneumonia, which, in association with liver damage
also contributed to the death of the animals. At all cases the
bronchopneumonia was unilateral on right side, this kind
of presentation is characteristic of aspiration pneumonia.
The ruminal contents are highly irritating and cause a fibri-
nous, necrotizing pneumonia. The right cranial lung lobe
tends to be more severely affected because the right cranial
bronchus is the most cranial branch and enters the ventro-
lateral aspect of the trachea (Lopez 2012). The severe mal-
nutrition observed in these goats could have contributed
to aspiration pneumonia. Neurological signs due to hepatic
encephalopathy and associated with photosensitization
caused by Brachiaria spp. ingestion have been described in
cattle (Souza et al. 2010) and sheep (Salam-Abdullah et al.
1989). These signs were not observed in this study. There
are reports of a subclinical form of the disease in cattle that
have less weight gain; this has been related to a negative
correlation between the number of foamy macrophages in
the liver and body weight in a slaughterhouse (Fioravante
1999).

The macroscopic and microscopic lesions observed in
goats in this study is consistent of Brachiaria decumbens
poisoning (Lemos et al. 1998, Riet-Correa & Méndez 2007,
Souza et al. 2010, Mustafa et al. 2012, Tokarnia et al. 2012).
The main lesion found in the necropsy is the discoloration
of the liver, which can be yellow or orange. Hepatomegaly
and distension of the gallbladder can also occur (Riet-Cor-
rea & Méndez 2007). These findings were present in five
of the seven goats in this study. In two goats the liver was
reduced in size and firm at the cut surface, with multiple
punctuate to starry areas in the capsular surface. This pat-
tern had been described in sheep (Tokarnia et al. 2012),
but never in goats. Besides the liver lesion, photodermatitis
and icterus are also characteristics of Brachiaria poisoning.
These lesions coexisted in three goats. Different degrees
of icterus are often described in poisoning in ruminants
(Riet-Correa et al. 2011). In sheep, icterus is an infrequent
finding probably due to acute clinical course of the dise-
ase, different from that observed in cattle (Mustafa et al.
2012). Icterus was frequently observed in other outbreaks
in goats (Abas-Mazniet al. 1985, Opasina 1985, Lemos et
al. 1998). The cause of icterus in this disease is an obstruc-
tion of the bile ducts by crystals formed by aggregation of
saponins, characterizing a post-hepatic icterus (Cross et al.
2001). At necropsy of animals had shown clinical signs of
weight loss and dehydration there were emaciation, ma-
rked serous atrophy of the fat storage and varying degrees
of cavity edema. These findings are related to anorexia and
liver failure (Driemeier et al. 1999).

The main histological lesions observed in this outbreak
was the presence of crystals in the lumen of the bile ducts
and in the cytoplasm of hepatocytes, periportal and brid-
ging fibrosis associated with mononuclear cell infiltration,
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cholangitis, proliferation of bile ducts and of foamy macro-
phages. These lesions were responsible for hepatomegaly
and changes hepatic discoloration observed during ne-
cropsy. All these findings are typical of Brachiaria spp. poi-
soning and were also observed in sheep and cattle affected
by this toxicosis (Lemos et al. 2011). In two goats of this re-
port, the liver was reduced in size, gray and firm due to the
extensive fibrosis observed histologically. In these cases,
there was periportal, rather than desiccating fibrosis and
there was no megalocytosis, typical lesions of pyrrolizidine
alkaloids poisoning (Riet-Correa & Mendez 2007). Lesions
typically induced by saponins are foamy macrophages
and crystals in the bile ducts with subsequent cholangitis
(Tokarnia et al. 2012). Hepatic fibrosis and proliferation of
bile ducts are generic responses to hepatic injury. In cattle,
foamy macrophages only indicate that the animal ingested
Brachiaria spp. or other plant which contains steroidal sa-
ponins and not necessarily what has developed the disease.
Foamy macrophages are seen histologically in the liver of
healthy slaughtered cattle (Driemeier et al. 1998). Foamy
macrophages takes some time to develop in such a time
frame that it may not yet possible to be observed in the li-
ver of animals with acute death caused by marked hepatic
failurein the absence of photosensitization (Tokarnia et al.
2012). In sheep, foamy macrophages are not present or are
few and inconspicuous in a manner that can be overlooked,
perhaps due to the greater species susceptibility. Conse-
quently to this greater susceptibility the clinical course is
much shorter or the formationof foamy macrophages de-
mands more time in this species (Tokarnia et al. 2012). The
accumulation of crystals in the bile ducts in sheep is also
inconsistent (Mustafa et al. 2012), unlike what happens in
cattle (Souza et al. 2010) and unlike what happen in the
goats of this study, which had abundant crystals in the bile
duct lumina. In the goats of this study foamy macrophages
were very conspicuous. They formed large clusters and
were randomly distributed, but were more prominent in
the centrilobular zone. It cannot be concluded, however,
that goats are more resistant to Brachiaria spp. poisoning
than sheep based solely on this information. It is believed
that the macrophages turns foamy due to the accumulation
of crystals in their cytoplasm. These crystals originate from
the binding of the saponin molecule to glucuronic acid whi-
ch, in turn, binds to calcium salts forming insoluble crystals
(Driemeier et al. 2002, Santos 2008). Foamy macropha-
ges are also described in hepatic and mesenteric lymph
nodes, spleen and small intestine of cattle (Riet-Correa et
al. 2011). In two cases of this report, foamy macrophages
were seen in hepatic and mesenteric lymph nodes, in both
cortical and medullary zones. Possibly remnants of the
substances described above are excreted in the bile and
reabsorbed by hepatic and mesenteric lymph nodes (Drie-
meier et al. 2002).

CONCLUSIONS

This study emphasizes the aspects of spontaneous poi-
soning by Brachiaria decumbens in goats, demonstrating
that goats are susceptible to poisoning and that grass fora-
ge can be an important cause of death in this species.

Goats poisoned by B. decumbens may or may not have
photosensitivity.

The main clinical signs are dehydration, anorexia, le-
thargy and weight loss; develop liver color changes - inclu-
ding orange, yellow or gray - and changes in size, with a
predominance of hepatomegaly.

There are also characteristic hepatic microscopic chan-
ges including crystals in the lumen of bile duct and in the
cytoplasm of macrophages, periportal fibrosis associated
with mononuclear infiltrates, cholangitis, bile duct prolife-
ration and foamy macrophages mainly located in the cen-
trilobular zone of the liver lobule.
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