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Abstract

The aim of this study was to describe the clinical, pathological and epidemiological aspects of an outbreak of
tremorgenic syndrome in suckling lambs associated to Ipomoea asarifolia poisoning occurred in the metropolitan region of
Recife, northeastern Brazil. Eight suckling Dorper lambs presented clinical signs after their mothers being kept in pasture
invaded by I. asarifolia. Sixty percent of adult sheep, including lactating ewe, only exhibited engorged episcleral vessels.
The suckling lambs exhibited neurological signs, such as head and neck tremors, dysmetria, wide-based stance,
uncoordinated gait, unusual standing and imbalance followed by falls. These signs became more evident when the animals
were forced to move. No gross lesions were found in a necropsied lamb that had died spontaneously. The histological
findings were axonal spheroids in the cerebellum granular layer and numerous necrotic neurons in the cerebral cortex and
cerebellum molecular layer. This study demonstrates that Ipomoea asarifolia causes tremorgenic syndrome. The toxin is

eliminated through milk and suckling lambs exhibit a greater susceptibility compared to adult animals.
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Introduction

The ginger-leaf morning glory, Ipomoea
asarifolia (Convolvulaceae), is an herbaceous plant with
cordate base leaves and purplish pink flowers (1). It is
widely distributed in the north and northeast Brazil (4, 11),
especially close to rivers and lakes with highly saline soil
(4, 16). When found in grazing areas of ruminants, it can
cause outbreaks of poisoning, especially during prolonged
dry seasons when there is shortage of forage (2, 11). I.
asarifolia belongs to the group of tremorgenic plants and
its ingestion causes a syndrome characterized by tremors
(6, 8). It is an important toxic plant in northeastern Brazils’
affecting the central nervous system of ruminants (16).
Outbreaks mainly occur in sheep, especially young
animals, but goats, cattle and buffaloes may also be

affected (1, 4, 11, 16). Experimental poisoning has been
demonstrated in sheep, goats, cattle, buffaloes and rodents
(2, 6,17, 19).

Tremors over the entire body, especially the head
and neck are the most evident clinical sign in poisoned
sheep, which intensify when the animals are stimulated to
move (13). Affected ruminants may suffer falls in unusual
positions, followed by pedaling movements and difficulty
returning to the upright position (11, 12). At rest, the main
clinical signs are staggering gait, wide-based stance and
ataxia (3, 5). In most cases, no gross and histological
lesions are observed, although some animals with
prolonged clinical signs have exhibited neuronal
degeneration, the loss of Purkinje cells and axonal
spheroids in the cerebellum granular layer (1, 7). For
producers, economic losses are related to the death of
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severely affected animals or discard due to irreversible
conditions (16).

The aim of the present study was to characterize
clinical and pathological findings of an outbreak of
poisoning by Ipomoea asarifolia in suckling lambs in the
metropolitan region of Recife, Brazil.

Case Report

This study was conducted on a property in the
municipality of Jaboatdo dos Guararapes in the
metropolitan region of Recife, state of Pernambuco, Brazil.
Epidemiological data were obtained from the owner of the
affected herd. Twenty-eight sheep were reared on the farm;
eight of them were suckling lambs between seven and 40
days of age, presenting neurological signs. These and the
adult other sheep were evaluated clinically. The method
described by Radostits et al. (15) was used for the
assessment of the general clinical condition. The Head-
Raising test (HR test) and the Stand-Up test were
performed to assess the neurological status of the animals.
The HR test consists of raising the animal's head, forcing it
backward in the caudal direction for one minute and
releasing it suddenly to check for a loss of balance (14).
The Stand-Up test consists of holding the animal in lateral
decubitus for one minute and then releasing it to determine
whether it has difficulty returning to the upright position

9).

Blood samples were collected from the jugular
vein for the hematological evaluation of clinically affected
animals. One lamb died spontaneously and was
necropsied. Samples collected from organs of the thoracic
and abdominal cavities and central nervous system were
fixed in 10% formalin, routinely processed for histology,
embedded in paraffin, sectioned at 5 um thickness in
slides, stained with hematoxylin and eosin (HE) and
examined under a light microscope. The field to which the
adult animals had access was also inspected to determine
the composition of plants.

The property on which the outbreak occurred had
an area of approximately 1 ha and was used for the semi-
extensive rearing of Dorper sheep. Adult animals were
released into an area with malformed grass early in the
morning and were collected at the end of the afternoon,
when they received a commercial ration and crushed
Brachiaria spp. During the general clinical assessment,
60% [12/20] of the lactating ewe presented engorged
episcleral vessels and tachypneia, but no postural
abnormalities were observed during or after the HR test
and Stand-Up test. The inspection of the grazing areas
(Fig. 1) revealed the occurrence of I. asarifolia and some
plants had evidence of having been consumed (Fig. 2). No
hematological abnormalities were found in the adult sheep.

Figure 1. Adult sheep eating Ipomoea asarifolia, Jaboatdo
dos Guararapes, PE, Brazil.

Figure 2. Ipomoea asarifolia with signs of consumption
by animals.

The lambs were reared in a separate stall from
adult animals without access to the grass with I. asarifolia.
These animals received milk from their mothers four times
a day. The milk was obtained individually from each
lactating ewe, blended and subsequently provided to the
lambs in buckets. All suckling lambs in the herd became ill
[8/8]. During the clinical examinations, 37.5% [3/8]
presented head and neck tremors, dysmetria mainly in the
hind limbs, a wide-based stance, lateral gait, abnormal
posture and imbalance followed by falls (Fig. 3). These
signs became more evident when the animals were forced
to move. Moreover, 30-day-old lamb presented generalized
tremors, difficulty ingesting milk, dehydration, weight loss
and permanent decubitus, dying death two weeks after the
onset of the clinical signs.
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Figure 3. Lambs showing staggering gait, falls in unusual
positions and difficulty returning to upright position.

All lambs submitted to HR and Stand-Up tests
presented incoordination, fell immediately after
performing the procedures and had head tremors and a
wide-based stance for five minutes. These signs were no
longer evident when the animals were at rest. No
hematological abnormalities were found in the lambs.

No gross alterations were found. The histological
findings consisted of axonal spheroids in the cerebellum
granular layer as well as numerous eosinophilic and
necrotic neurons in the cerebral cortex and cerebellum
molecular layer (Fig. 4).
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Figure 4. Photomicrograph of
poisoned by tremorgenic toxin through milk. Eosinophilic
and necrotic Purkinje neurons (arrow) and areas in which
Purkinje cells are missing (arrowhead). HE, magnification:
10x. Inset: Axonal spheroids in the granular layer (arrow).

HE, magnification: 40x.
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The adult sheep were denied access to the grazing
area invaded by I. asarifolia, exclusively receiving a
commercial ration and Brachiaria spp. provided in the
trough. The lambs were weaned and observed daily for the
evolution of the disease. Progressive clinical improvement

was found until complete recovery by the 14" day of
observation. The lambs remained without neurological
signs even when movement was stimulated.

Discussion

The diagnosis of poisoning by I. asarifolia was
based on the epidemiological and clinical aspects,
histopathological findings and confirmation of the massive
presence of |. asarifolia in the grazing area, which had
evidence of consumption. Studies with sheep and rodents
have shown that the toxic component of I. asarifolia is
eliminated through milk (12), as the offspring of lactating
mice that ingested 20% to 30% I. asarifolia in the ration
exhibited tremors two to four days after birth (10). In the
outbreak described herein, all suckling lambs presented
clinical signs, probably due to the fact that the farmer
blended all milk obtained from milking before offering it
to the lambs. Therefore, all suckling lambs were exposed
to the toxin eliminated from the mothers through the milk.

The ewes exhibited no neurological clinical signs.
This aspect of poisoning by |I. asarifolia was also
reproduced in rats in an experimental study in which
nursing offspring presented muscle tremors, whereas their
lactating mothers did not (19). This result shows a dose-
dependent relationship between neurological clinical signs
and the intake of I. asarifolia (19).

The clinical signs observed in poisoned lambs
were similar to those reported in other studies of poisoning
by I. asarifolia in adult animals, such as mild tremors of
the head and neck muscles that progressed to
uncoordinated gait, hypermetria and a wide-based stance.
When stimulated to move, the animals present severely
uncoordinated movements, staggering gait and falls,
sometimes in unusual positions, with the occurrence of
death in more severe cases of poisoning (2, 4, 12, 16).

Gross and histological lesions are rare or scarce
and occur most often in animals with a long clinical
course. In such cases, cerebellar lesions, the degeneration
and loss of Purkinje cells and axonal spheroids in the
granular layer of the cerebellum may be noted (2, 13, 16).

Clinical signs, such as head tremors, ataxia and
difficulty standing, are similar to signs related to poisoning
by other species of Ipomoea that cause lysosomal storage
disease (LSD). However, swainsonine, which is the
alkaloid that causes LSD, is found in an insufficient
quantity (> 0.001%) in |. asarifolia (13) to cause the
disease. An important finding is the absence of histological
lesions resulting from the accumulation of incompletely
processed oligosaccharides, which is characteristic of the
consumption of plants containing swainsonine (2, 9).

The components that cause tremorgenic syndrome
associated with the consumption of I. asarifolia are indole-
diterpenes  produced by the symbiotic  fungi
Clavicipitaceous and Periglandula (8, 11, 18, 19). Some of
the pure compounds belonging to this class have
demonstrated a tremorgenic effect on mice (6, 19). As
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there is no specific treatment for the neutralization of
tremorgenic toxins, the recommendation is to remove
affected animals from areas invaded by the plant, since
sheep can fully recover from seven to 21 days after the
onset of the first clinical signs (2).

In conclusion, ewes that consume |. asarifolia
during lactation can poison their lambs by transferring the
toxin through the milk and younger animals are more
susceptible to poisoning than adults, since only suckling
lambs presented neurological clinical signs in the present
study.
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