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Abstract

A case study was conducted with the objective to describe and determine whether the occurrence of sheep poisoning was due
to milkweed Asclepias curassavica or an acute case of gastrointestinal nematosis. Milkweed population and distribution as well as
animal data such as grazing behavior and poisoning symptoms were collected in the field. A necropsy was carried out with the
objective to describe histopathological findings in relation to the observed symptomatology and confirm poisoning diagnosis.
Symptoms such as inability to stand, muscle paralysis, salivation, diarrhea, followed by facial edema and death, began when the
animals grazed on native grass prairie with a scarcity of forage but a high density of A. curassavica. Nevertheless, the study of the
grazing behavior in the area where there were intoxication cases showed only exploratory contacts between lambs and milk-
weed. Necropsy findings showed diffuse edema of the subcutaneous tissue (anasarca), serous fat atrophy, poor development
of pale muscles, hydrothorax, hydropericardium, hydroperitoneum and abomasum containing blood, mucous, and abundant
blood-sucking nematodes Haemonchus contortus with no evidence of poisoning. These findings indicated a severe mucohemor-
rhagic abomasum inflammation and generalized edema associated with a hypoproteinemia due to an acute haemonchosis as
the cause of death.
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Resumen

Se realizé un estudio de caso con el objetivo de documentar la posible ocurrencia de envenenamiento por el consumo de Ascle-
pias curassavica o de casos agudos de nematodiasis gastrointestinal en ovinos en pastoreo. Se registré la densidad de pobla-
cién, la ubicacion espacial de la maleza y el tipo de vegetacion; ademds, se observaron los habitos de pastoreo del rebafio y la
semiologia mostrada por los ovinos afectados. Posteriormente se realizé una necropsia con la finalidad de describir hallazgos
histopatolégicos relacionados con la semiologia observada, que confirmaran el diagndstico de envenenamiento. El estudio de
campo mostré que la aparicion de signos caracteristicos de envenenamiento, como incoordinacién, paralisis muscular, salivacién,
diarrea, seguidos por edema facial y muerte, inicié cuando los animales pastaban bajo condiciones propicias para la ingestion de
la planta toxica: mala oferta de forraje y abundante poblacion de A. curassavica. El estudio de los habitos de pastoreo en el area
en que se presentaron los casos de intoxicacion, s6lo mostré acercamientos y consumos de A. curassavica de tipo exploratorio,
mientras que la necropsia mostré un edema generalizado del tejido subcutaneo (anasarca) con atrofia serosa de la grasa y mus-
culos palidos con mal desarrollo, hidrotérax, hidropericardio, hidroperitoneo y abomaso con presencia abundante de sangre,
moco y nematodos del género Haemonchus contortus sin evidencias de intoxicacion. Se concluye que la muerte de los animales
se debio a abomasitis mucohemorragica severa difusa y edemas generalizados asociados con una hipoproteinemia causados por
hemoncosis aguda.
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Introduction

he plant Asclepias curassavica also known as

“milkweed”, “bloodflower”, “cotton bush?”,

“sunset flower” among other names, constitu-
tes a common habitant of warm and tropical grazing
zones in several countries, including Mexico. This
perennial plant produces a latex which results toxic
for diverse domestic species.]’2 Among the toxins iso-
lated from its leaves, three cardiac glycosides have
been identified: calatropin, calactin and calotoxin.®®
The associated poisoning signs produced by the con-
sumption of this plant include liquid or doughy dia-
rrhea, salivation, muscular paralysis, anorexia and
submaxilar edema.?’

Although there are publications in which the toxic
effect of its consumption is recognized on several
types of cattle, few researchers have associated the
symptomatology, lesions and producing and handling
factors with poisoning caused by its consumption,
since a great quantity of information derives from
empiric observations and traditional knowledge of
cattlemen.

Likewise, infections caused by gastrointestinal
nematodes constitute one of the most frequent health
problems in free-range sheep establishments, mainly
in the ones where grazing constitutes the main food
source. These conditions are more frequent during
the raining season, in grasslands grazed during the
first hours of the morning and with high animal
loads.® Generally, the clinical profile includes inter-
mittent dark brown color diarrhea, emaciation, pale
mucosa and presence of submaxilar edema "

Under this context, during the past months in
a ranch located in the municipality of Tecoman,
Colima, Mexico, a group of sheep managed extensi-
vely in over-grazed grasslands with high infestation
of this toxic plant, showed similar symptoms to the
already described: in this context, the aim of this
study consisted in determine and document the pro-
bable poisoning and death of sheep as a result of con-
suming A. curassavica or by a high infestation of gas-
trointestinal nematodes.

The present study was performed in a sheep ranch
located in Tecoman, Colima, Mexico with geographi-
cal coordinates 18° 53’ 14” North latitude and 103°
50’ 59” West longitude, at 29 masl. It has a semi-warm
climate corresponding to the formula BSi1(h)w(w)(i’),
with a mean annual temperature of 26°C and 750 mm
of annual rain." Initially, information was gathered
directly from the ranch with the aim to establish the
causes which influence and favor the consumption of
this plant by sheep. Population density and location
of the plant were considered, as well as the nearby
vegetation and direct observation of symptomato-
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Introduccion

a planta Asclepias curassavica conocida también

como “quiebramuelas”, “quiebraplato”, “vibo-

rilla”, “leche de sapo”, “matacaballo” o “leche-
rilla”, entre otros nombres, constituye un habitante
comun de las zonas tropicales y calidas de pastoreo de
diversos paises, incluido México. Esta planta perenne
produce un latex que resulta toxico para diversas espe-
cies domésticas."? Entre las toxinas aisladas de sus hojas
se han identificado tres glucoésidos cardiacos: calactin,
calatropin y calotoxin.*® Los signos asociados con el
envenenamiento producido por el consumo de esta
planta incluyen diarrea liquida o pastosa, salivacion,
paralisis muscular, anorexia y edema submaxilar.?”

Si bien existen publicaciones en que se reconoce
el efecto toxico de su consumo sobre diversos tipos de
ganado, pocos investigadores han asociado la semiolo-
gia, las lesiones y los factores productivos y de manejo
con el envenenamiento ocasionado por su consumo,
ya que gran cantidad de informacion se deriva de
observaciones empiricas y conocimientos tradiciona-
les de los ganaderos.

Asimismo, las infecciones causadas por nemato-
dos gastroentéricos constituyen uno de los problemas
sanitarios mas frecuentes en las explotaciones ovinas
de tipo extensivo, principalmente en las que el pasto-
reo en praderas constituye la base de la alimentacion.
Estas afecciones son mas frecuentes durante la época
de lluvias, en las praderas pastoreadas durante las pri-
meras horas de la mananay con altas cargas animales.®
Generalmente el cuadro clinico incluye diarrea inter-
mitente de color café oscura, emaciaciéon, mucosas
pdlidas y presencia de edema submaxilar.®?

Bajo este contexto, durante los tultimos meses en
un rancho localizado en el municipio de Tecoman,
Colima, México, un grupo de ovinos manejados exten-
sivamente en praderas sobrepastoreadas con alta infes-
tacion de esta planta toxica, mostraron signos simila-
res a los descritos; en este contexto, el objetivo este
trabajo consistié en determinar y documentar el pro-
bable envenenamiento y muerte de ovinos por con-
sumo de A. curassavica o por una alta infestacion de
nematodos gastrointestinales.

El presente estudio se realiz6 en un rancho produc-
tor de ovinos ubicado en Tecoman, Colima, México, en
las coordenadas geograficas 18° 53’ 14” latitud Norte
y 103° 50” 59” longitud Oeste, a 29 msnm. Presenta un
clima semicalido correspondiente a la férmula BS1(h')
w(w) (i’), con temperatura media anual de 26°Cy 750
mm de precipitacion anual.'' De manera inicial se
recab6 informacion directamente en el rancho con el
fin de establecer las causas que influyen y favorecen
el consumo de la planta por los ovinos. Se consider6
la densidad de poblacion y ubicacion espacial de la



logy showed by the affected sheep. Besides, grazing
habits of the sheep herd under study were observed
and documented, and the methodology proposed by
Czako was adapted.12 Afterwards, the necropsy of an
affected animal was performed, with the aim to search
and describe histopathological findings related with
the observed symptomatology, that could confirm the
diagnosis of poisoning by A. curassavica.

The appearance of affected animals started when
they were grazing on natural grasslands where a popu-
lation of 1.2 plants / m? of A. curassavica uniformly dis-
tributed within the area were found. Likewise, there
was a bad forage offer and sudden high animal charge
(450 ewes/ha), as shown in Figure 1. It is worth men-
tioning that another group or animals was simulta-
neously grazing on Massai grass (Panicum maximum),
where a high population of A. curassavica (0.8 plants/
m?) was present, although in this case these were loca-
ted at the edge of the grassland near the irrigation
channels and fences, with scarce presence within the
grass, with greater offer than animal demand (Figure
2).

The four affected animals were females that gras-
sed for the first time, with average age of five months;
no condition signs were present in adult animals which
were grazing with them. The initial signs shown by
the affected ewes were, in the following order: ataxia,
prostration, muscular paralysis, salivation, diarrhea,
followed by facial edema and death. During the first
48 hours, in spite of the prostration status, animals
consumed normal quantities of forage and water and
were alert, later slipped into a lethargy state. Death
came between 72 and 120 hours after the first signs
appeared.

The grazing habit study in the area where the
intoxication cases arose, showed that the time in which

planta, asi como de la vegetacién acompanante y la
observacién directa de la semiologia mostrada por los
ovinos afectados. Ademas se observaron y documen-
taron los hdbitos de pastoreo del rebano ovino bajo
estudio, y se adapt6é la metodologia propuesta por
Czako."? Posteriormente se realizé la necropsia de uno
de los animales afectados con la finalidad de buscar y
describir hallazgos histopatolégicos relacionados con
la semiologia observada, que pudieran confirmar el
diagnoéstico de envenenamiento por A. curassavica.

La aparicién de animales afectados inici6 cuando
pastaban en praderas naturales en las cuales se encon-
tré una poblacion de A. curassavica de 1.2 plantas/ m?,
que estaban distribuidas de manera uniforme dentro
del area de pastoreo. Asimismo, existié mala oferta de
forraje y alta carga animal instantanea (450 corderas/
ha), como se observa en la Figura 1. Cabe senalar que
otro grupo de animales pastaban simultineamente
en praderas introducidas de zacate Massai (Panicum
maximum), en las cuales también se midi6 una alta
poblacién de A. curassavica (0.8 plantas/m®), aunque
en este caso, éstas se ubicaban en las orillas de las pra-
deras junto a las zanjas de riego y las cercas, con escasa
presencia dentro del pastizal, cuya oferta de forraje
superaba la demanda de los animales (Figura 2).

Los cuatro animales afectados fueron hembras
que pastaban por primera vez, con edad promedio de
cinco meses; no se presentaron signos de afectacion
entre los animales adultos que pastaban con ellas. Los
signos iniciales mostrados por las corderas afectadas
fueron, en ese orden: incoordinacién, postracion,
pardlisis muscular, salivacién, diarrea, seguidos por
edema facial y muerte. Durante las primeras 48 horas,
no obstante el estado de postracion, los animales con-
sumieron cantidades normales de forraje y agua, y se
mantuvieron alerta después pasaron a un estado de

Figura 1: Densidad de poblacion de Asclepias curassavica y oferta de
forraje en el drea de pastoreo con informe de casos.

Figure 1: Asclepias curassavica density population and forage offer in
the grazing area with cases report.

Figura 2: Densidad de poblacion de Asclepias curassavica y oferta de
forraje en las dreas de pastoreo sin informe de casos (flecha).

Figure 2: Asclepias curassavica density population and forage offer in
grazing areas without cases report (arrow).
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animals were in contact with the plant was minimal
and only exploratory approaches and consumption
of A. curassavica were made during the first fifteen
minutes of the trial. Afterwards, the animals dedica-
ted themselves to graze on grama, and move along the
area and rest without coming back in contact with the
toxic plant (Table 1).

In accordance to field observations by the person-
nel in charge of the herd, the evidences of intoxica-
tion by A. cwrassavica consumption were conclusive,
since the symptomatology showed by the animals and
the grazing conditions in which they were present, as
well as the high population of toxic plant, poor forage
offer and presence of young animals grazing for the
first time, coincided with the available literature.>”!>!*

Nevertheless, although the majority of observa-
tions coincide with the fact that animals are forced
to eat this type of plants and specifically A. curassa-
vica when diminishing the forage offer as a result of
draught and over-grazing,” as it happened in the
present study, also there are evidences showing that
the plant is not consumed by animals in natural con-
ditions due to its bad taste.” Likewise, some authors
mention that in occasions the lack of knowledge and
experience of vegetation from young animals'>'
causes the ingestion of toxic plants, with the conse-
quent toxicity problems. Both situations were clarified
by a behavioral study, which showed that even when
there was few forage offer and plant ignorance from
the ewes, its approach to the plant was only by explo-
ratory bites and there was no evidence of conduct or
desire to feed from it.

Other empiric observations done by shepherds
indicate that intoxications occur by accident, when
the animal ingests the plant while consuming a
mouthful of grass; nevertheless, experimental studies
performed in bovines indicate that the quantities of
green forage that an animal may ingest accidentally
are inferior to the needed to cause manifestation of
signs and death by intoxication (5.0 g/kgPVand 10 g/
kgPV respectively), while daily intakes inferior to 2.5
g/kgPV did not cause toxic effect in cattle.” Tokarnia

letargia. La muerte sobrevino entre las 72 y 120 horas
posteriores a la aparicion de los primeros signos.

El estudio de los habitos de pastoreo en el area en
que se presentaron los casos de intoxicacion, mostré
que el tiempo en que los animales estuvieron en con-
tacto con la planta fue minimo y sélo se presentaron
acercamientos y consumos de A. curassavica de tipo
exploratorio durante los primeros quince minutos de
la prueba. Posteriormente, los animales se dedicaron
al consumo de grama, a desplazarse por el area y a
descansar sin volver a entrar en contacto con la planta
toxica (Cuadro 1).

De acuerdo con las observaciones en el campo por
el personal encargado del rebano, las evidencias de
intoxicacién por consumo de A. curasavica resultaban
concluyentes, ya que la semiologia mostrada por los
animales y las condiciones de pastoreo en que se pre-
sentd, como alta poblacién de la planta téxica, poca
oferta de forraje y presencia de animales jovenes que
pastaban por primera vez, coincidian con la literatura
existente. "'

Sin embargo, si bien la mayoria de observaciones
coinciden en que los animales se ven forzados a con-
sumir este tipo de plantas y especificamente A. curas-
savica, al disminuir la oferta de forraje por efecto de la
sequia o del sobrepastoreo,"” como ocurri6 en el pre-
sente estudio, también existen evidencias de que esta
planta no es consumida por el ganado en condiciones
naturales debido a su mal sabor.”> Asimismo, algunos
autores mencionan que en ocasiones la falta de expe-
riencia y conocimiento de la vegetacion por parte de
los animales jovenes'™' provoca la ingestion de plan-
tas toxicas, con los consecuentes problemas de toxici-
dad. Ambas situaciones fueron aclaradas mediante el
estudio de comportamiento, el cual demostré que a
pesar de la poca oferta de forraje y el desconocimiento
de la planta por parte de las corderas, su acercamiento
a la planta fue sélo por medio de bocados explorato-
rios y no existié evidencia de conducta o deseo por
alimentarse de ella.

Otras observaciones empiricas realizadas por pas-
tores indican que las intoxicaciones ocurren por acci-

Cuadro 1

HABITOS DE PASTOREO DE CORDERAS PELIBUEY EN AL AREA CON REGISTRO
DE INTOXICACIONES POR CONSUMO DE Asclepias curassavica
PELIBUEY EWES GRAZING HABITS ON THE RECORDED INTOXICATION AREA
CAUSED BY A4sclepias curassavica CONSUMPTION

Grama grass

grazing A. Curassavica grazing  Rumination-Rest Movement Total
Time (min) 375 15 135 375 900
Time (%) 42 1 15 42 100
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el al® have established that since this plant keeps its
toxicity up to six months after harvested and desic-
cated, the main risk of cattle intoxication is the con-
sumption of hay coming from A. curassavica highly
infested grasslands.

No evidence was found of the documented main
post mortem lesions in diverse dead cattle species as a
consequence of ingesting the plant such as (multifocal
degeneration, hemorrhage and myocardial necrosis,
as well as hemorrhagic gastroenteritis).>*'® Necropsy
showed generalized edema of subcutaneous tissue
(anasarca) with serous fat atrophy, poor development
of pale muscle, hydrothorax with congested lungs,
hydropericardium with right ventricle dilatation
(Figure 3), hydroperitoneum, pale liver and aboma-
sum with abundant nematodes of the genus Haemon-
chus contortus with blood and mucous (Figure 4), and
corticomedullary congestion of both kidneys. These
findings coincide with the lesions described by Cue-
llar,® Quiroz’ and Urquhart et al."” for an acute case of
hemonchosis.

Notwithstanding that some authors™” agree that
ovines affected by acute forms of hemonchosis, sub-
maxillary edema is mainly present and there is no dia-
rrhea, in the present study animals showed generali-
zed facial edema and doughy diarrhea.

No nervous system lesions were found, therefore
the neurological signs showed by the studied ewe,
could be due to the anemia and hypoproteinemia
caused by hemonchosis; this causes ischemia and liver
failure characterized by hypoalbuminemia, hypogly-
cemia and hyperammonemia, which, in turn, leads
to hepatic encephalopathy. Among the characteristic
signs of this, behavioral alterations, confusion, stiff-
ness and hyperreflexia of extremities and muscular
tremors are found."”"

Figura 3: Corazon. Se observa palidez muscular y una severa atro-
fia serosa de la grasa epicardica de aspecto gelatinosa y translucida
(flecha).

Figure 3: Heart. Muscular paleness and severe serous atrophy of epi-
cardial fat with gelatinous translucent aspect (arrow).

dente, cuando el animal ingiere la planta al consumir
un bocado de pasto; sin embargo, trabajos experimen-
tales realizados en bovinos indican que las cantidades
de forraje verde que un animal pudiera ingerir de
manera accidental son inferiores a las necesarias para
ocasionar la aparicién de signos y muerte por intoxi-
caciéon (5.0 g/kgPV y 10 g/kgPV, respectivamente),
mientras que consumos diarios inferiores a 2.5 g/kgPV
no causaron efectos toxicos en el ganado.” Tokarnia
el al” han establecido que dado que esta planta man-
tiene su toxicidad hasta seis meses después de cose-
chada y desecada, el principal riesgo de intoxicacién
del ganado es su consumo en henos provenientes de
praderas infestadas con altas poblaciones de A. curas-
savica.

No se encontraron evidencias de las principales
lesiones post mortem documentadas en diversas especies
de ganado muerto como consecuencia de la ingestiéon
de dicha planta (degeneracién multifocal, hemorra-
gia y necrosis en el miocardio, asi como gastroenteri-
tis hemorragica).>™'® La necropsia mostré un edema
generalizado del tejido subcutineo (anasarca) con
atrofia serosa de la grasa y musculos palidos con mal
desarrollo, hidrotérax con pulmones congestionados,
hidropericardio con dilatacién del ventriculo derecho
(Figura 3), hidroperitoneo, higado palido y abomaso
con presencia abundante de nemdtodos del género
Haemonchus contortus con moco y sangre (Figura 4),y
congestion corticomedular de ambos rinones. Estos
hallazgos coinciden con las lesiones descritas por Cué-
llar,® Quiroz’ y Urquhart et al.'’ para un caso agudo de
hemoncosis.

No obstante que algunos autores™'’ coinciden en
que los ovinos afectados por formas agudas de hemon-
cosis presentan principalmente edema de tipo sub-
maxilar y no sufren diarrea, en el presente estudio los

Figura 4: Presencia de abundantes nematodos Haemonchus contortus
en el abomaso de la cordera estudiada.

Figure 4: Presence of abundant Haemonchus contortus nematodes in
abomasums of the studied ewe.
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The severity of the recorded cases and high mor-
tality observed can be explained based on the han-
dling to which the herd underwent. The affected ewes
were raised in confinement and their first grazing was
jointly done in grasslands with adult animals, which
increased the infestation possibilities and magnitude.
It is known that the lack of antibodies, the severity of
the first infestation and immune system immaturity
at gastrointestinal level, are factors which increase
susceptibility of young animals to these parasitosis.’
Likewise, it is probable that the bad forage offer in the
A. ciurassavica highly populated zones was a triggering
factor for the appearance of acute symptoms, by favo-
ring the animals’ corporal reserve loss, with the conse-
quent resistance drop to support a high parasite load.

It is worth noting that some studies indicate
that nematodes of the Haemonchus genus abound in
Mexico" and the world. Haemonchus contortus is consi-
dered the most important gastrointestinal nematode
for sheep farming; its economical importance has
remarkably grown due to the developed resistance to
diverse antihelmintics.*

It is concluded that even though evidence in the
field pointed to the existence of an intoxication pro-
blem of grazing sheep for consuming A. curassavica,
the behavioral study and post mortem findings indi-
cate that animal deaths was consequence of diffuse
severe mucohemorrhagic abomasitis and generalized
edema associated with a hypoproteinemia caused by
an acute hemonchosis.
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