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Abstract
Ríos, E.; Cholich, L.; Silva, J.; Acosta de Pérez, O.: Histopathological lesions in central
nervous system of goats poisoned by Ipomoea carnea. Rev. vet. 19: 2, 130–134, 2008. Ipomoea carnea var. fistulosa (Convolvulaceae) is a perenne poisonous plant, found throughout the Argentine Northeastern. The intoxication produces a lysosomal storage disease in
goats, sheep and cattle. Five goats were fed with 50 g/kgBW/day of fresh leaves, flowers and
stems of I. carnea, during 43–60 days. Hirsute coat, depression, difficulty to stand up, ataxia,
hypermetria, wide–based stance, incoordination of muscular movements, intense tremors,
spastic paresis, abnormal postural reactions, nystagmus, hyperreflexia, hypersensitivity to
sound, head tilting and loss of equilibrium were observed in all treated animals. The histopathologic study revealed the presence of cytoplasmatic vacuolation mainly in medulla
oblongata and cerebellum. Control animals did not show any alterations. We conclude that
this poisoning causes central nervous system damage, being Purkinje cells the most severely
affected.
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Resumen
Ríos, E.; Cholich, L.; Silva, J.; Acosta de Pérez, O.: Lesiones histopatológicas en sistema
nervioso central de cabras intoxicadas con Ipomoea carnea. Rev. vet. 19: 2, 130–134, 2008.
Ipomoea carnea var. fistulosa (Convolvulaceae) es una planta tóxica, perenne, distribuida
en el nordeste de Argentina. La intoxicación produce una enfermedad de almacenamiento
lisosomal en cabras, ovejas y bovinos. Cinco cabras fueron tratadas vía oral con 50g/kg/
día de hojas frescas, flores y tallos de I. carnea, durante 43–60 días. En todos los animales
tratados se observó pelo hirsuto, depresión, dificultad en la estación, ataxia, hipermetría,
aumento de la base de sustentación, incoordinación de movimientos, intensos tremores, paresia espástica, reacciones posturales anormales, nistagmo, hiperreflexia, hipersensibilidad
a los sonidos, cabeza inclinada y pérdida de equilibrio. El estudio histopatológico reveló
la presencia de vacuolización citoplasmática principalmente en medula oblonga y cerebelo.
Los animales controles no mostraron anormalidades. Se concluye que la intoxicación por I.
carnea provoca daños en el sistema nervioso central, resultando las células de Purkinje las
más severamente afectadas.
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INTRODUCTION

lysosomal hydrolases enzymes, leading to accumulation of undigested macromolecules that derive from
Ipomoea carnea var. fistulosa (Convolvulaceae) is cellular components of lysosomes, showing lysosomal
a toxic plant, found throughout the Northeast of Argen- accumulation of incompletely processed oligosacchatina and other tropical and subtropical countries 3, 7 . The rides, loss of cellular function, and ultimately cell death
poisoning occurs when different animal species, such 6, 12 . The poisoning is characterized by cytoplasmic
as goats, sheeps and cattle, eat this plant especially in vacuolation in different organs cells, mainly of neudrought periods because it is one of the fewest plants ronal cells resulting in central nervous system (CNS)
that stays green 16 .
disfunction 11 .
The intoxication produces lysosomal storage disThe isolated toxic from the plant are two nortroease which is characterized by the inhibition of specific pane alkaloids, calystegines B1B2 y C1, and indolizine
alkaloid, swansonine. The calistegines show a potent
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lysosomal inhibitory activity α and β galactosidases,
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and α–glucosidase. In contrast, swansonine is known
as a powerful inhibitor of lysosomal α–manosidase 1,
8–10, 14, 15, 20
. In experimental studies the plant induces
clinical signs similar to those observed in spontaneous
cases: all animals show disorders of behavior and consciousness as well as abnormalities of gait, difficulty to
stand up, abnormal posture, emaciation, symmetrical
ataxia and posterior limbs paresis 2, 9, 21 . Neurological
signs vary in frequency, progression, and severity 2 .
The most prominent histological lesions found
are the cytoplasmic vacuolation of neurons from central and peripheral nervous system, as well as loss of
Purkinje cells of the cerebellum and neurons of the cerebellar nuclei. Cytoplasmic vacuoles are also observed
in cells of various organs including pancreas, liver,
kidney, testicle and ovary, to name but a few 4 . Other
CNS associated lesions include axonal spheroids that
are observed in the granular layer of the cerebellum,
cerebellar white matter, cerebellar peduncles and cerebelar nuclei 4 . Astrogliosis and neuropil microcavitation in the white matter are also present 2 .
The purpose of this study was to describe the microscopic lesions in experimental I. carnea toxicosis in
goats taking into account that this type of study was not
done in Argentina.
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Cerebellum and medulla oblongata were fixed in 10%
formol, embedded in paraffin, secctioned at 5 µm thickness, and stained with hematoxylin and eosin (H&E).

RESULTS

The plant was identified as I. carnea, Convolvulaceae family, known with the common names of “mandiyura” or “aguapei” (Figure 1). I. carnea was toxic for
goats. All animals of experimental group showed the
first clinical signs after 39 day of daily ingestion of 50
g/kg. At the beginning, animals were resilient to eat
the poisonous plant; after a week they accepted it, and
when passing the time they ate it eagerly, to the point
that when offered feed, they ate first I. carnea and then
alfalfa.
The administration was suspended between days 43
and 60, when animals were euthanized. Control animals
did not show any clinical signs or abnormalities. Experimental goats showed weight loss, hair coat, depression,
difficulty to stand up, ataxia, hypermetria, wide–based
stance, incordination of movements, intense tremors,
spastic paresis, abnormal postural reactions, nystagmus,
hyperreflexia, hypersensitivity to sound, head tilting,
and equilibrium loss (Figures 2 and 3).
The progression of the intoxication signs varied
considerably
between animals. Appetite was mainMATERIAL AND METHODS
tained, in some occasions they even fed and drank in
Plant identification. I. carnea from Corrientes, Ar- decubitus. The animals were euthanized immediately
gentina, was collected in autumn. Samples of the plant after presenting severe intoxication symptomatology.
were sent for taxonomic identification to the Instituto At necropsy, no significant macroscopic lesions were
de Botánica, Facultad de Ciencias Agrarias, Universi- observed in studied animals.
Histopathological evaluation of animals treated
dad Nacional del Nordeste (Corrientes, Argentina).
with
I. carnea revealed the presence of cytoplasmatic
Experimental intoxication. Five goats from both
vacuolation,
mainly in the perikaria of Purkinje cells,
sexes, nearly 1–3 years old, which had not been previously exposed to the plant, received daily oral doses of located between the granular and molecular layers of
50 g/kg body weight of fresh leaves, flowers and stems of the cerebellum (Figure 4). The neurons had swollen,
I. carnea, during 43–60 days and additional amount of showing loss of cell structure, and eccentric nucleus.
ground alfalfa. Four controls animals were fed only with Loss of neurons was also observed. Moderate fine cyground alfalfa. In both groups water was administered
ad libitum. Prior to the trial, goats were weighed and dewormed via subcutanea with ivermectin 200 mg/kg.
Controls. Through the consumption period, animals were weighed weekly, and feed intake was monitored. Clinical examinations were performed weekly
until the first signs of disease were observed. Thereafter, the animals were observed daily. The physical
appearance, condition of feces and urine, respiratory
rate, heart rate, rate of ruminal contraction, and body
temperature were recorded. Special attention was given
to the following parameters: behavior, consciousness,
movement, postural reaction, cranial nerve function,
spinal reflexes, and pain sensation.
The animals were euthanized and necropsied immediately after presenting severe intoxication signs,
using a combination of high intravenous doses the xylacine, ketamine and sodium thiopental.
Histopathology. For the histological examinations,
samples were collected inmediately after euthanasia. Figure 1. Ipomoea carnea var. fistulosa.
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toplasmic vacuolation was showed in neurons of the DISCUSSION
medulla oblongata (Figure 5). Those lesions were observed in all treated animals. The Nills substance was
The preference for the consumption of I. carnea had
dispersed or absent and the neurons showed chroma- been reported also in the intoxication by other swaintolysis in poisoned animals.
sonine–contanining plants, including Swainsonine sp.,
Sida carpinifolia, and “locoweeds” 4 . Consumption of
I. carnea in goats induces lysosomal storage disease
resulting in cytoplasmatic vacuolation, mainly of me-

Figure 2. Goat (right) reveals abnormal posture and
wide–based stances, due to lpomoea carnea consumption. Goat control (left) shows normal appearance.

Figure 4. Cerebellum from intoxicated goat (53º day).
Note the presence of cytoplasmic vacuolation in Purkinje cells. H&E stain, 40X.

Figure 3. Goat inhability to stand up and conserve the
equilibrium.

Figure 5. Medulla oblongata from intoxicated goat
(53º day). Note cytoplasmic vacuolation in neurons.
H&E stain, 40X.
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dulla oblongata and cerebellum. Similar lesions were
The vestibulocochlear nerve has two portions, the
reported by other authors in the same and other plants vestibular and cochlear nerves. Its function is to transthat contain swainsonine as alkaloid responsible of the mit sensorial signs from the ear interna, that it is relatintoxication 2, 4 . It was communicated that leaves of I. ed with the audition sense and equilibrium. Vestibular
carnea from Northeast of Argentina, contain swainso- nerve is located in the ear interna and carries sensonine and calystegines 5 .
rial information, coordinating the movements and head
The present study showed that the poisoning in orientation and participating in the static and dynamic
goats occurred after ingesting 50 g/kg body weight equilibrium 13 . The efferent of vestibular nuclei are
daily for periods of 43–60 days. In experiment carried projected to the brain and spinal cord, both organs were
out in spring, intoxication occurred at 21 days from the affected in this experience.
beginning the plant consumption 17 . These results sugConnections among brain, spinal cord, and vesgest that plant toxicity varies according to the time of tibular nuclei, allow to coordinate the activity of exthe year; it has also been reported by other authors 4 . tensor and flexor muscles, regulating the muscular tone
According to some researchers, levels of swansonine and the anti–gravitational positions of the head. In
and calystegine superior to 0,001% would be probably this trial, poisoned goats showed abnormal head potoxic 15 . The illness also occurred in goats after con- sitions. The cochlear nerve is an exteroceptive nerve
sumption of 5 g of green plant per kg body weight per which function is carries the external sensitive stimuli
13
day for 5–107 trial days 2, 18, 19 .
. Intoxicated goats showed an exaggerated answer to
The present study demonstrated that cerebellum is the sound stimuli possibly due to the lesion previously
one of the main affected organs in the I. carnea intoxi- mentioned.
cation. This organ processes information from other
These findings show the CNS damages caused by
nervous areas, mainly spinal cord and sensory recep- the intoxication with I. carnea. It is necessary to comtors, with the purpose to coordinate skeletal muscle plement this trial with a toxicological study of this lysomovements. The functional unit of the cerebellum cor- somal storage disease, because the plant is one of the
tex are the Purkinje cells; these cells send inhibitory most toxic of the Northeast of Argentina and it causes
projections to the deep cerebellar nuclei. These neu- animal production important losses.
rons were severely affected in this intoxication, including necrosis in some of them 4 .
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