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Case Report
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Abstract

The aim of this paper was to present the first repoRrofopis nigrapoisoning of
cattle in Argentina. Outbreaks occurred in five farms locatedaita&nd Santiago del
Estero provinces. All animals were examined, euthanized and necro@dieical signs
included tongue protrusion, twitches and tremors of muscles of mastication, lwsgyand
lethargy. Severe atrophy of the masseter, buccinator andalimguscles was observed,
along with neuronal vacuolation in the nuclei of the trigeminalafa@nd hypoglossus
nerves. These findings and the clinical signs are consistentesiilis obtained in animals,
spontaneously and experimentally intoxicated viAtlesopis juliflorain previous studies.
Several species of this genus are native to Argentina. Fasheuld be warned about the
suspected toxicity biProsopis nigra since this species has wide geographical distribution
in the country.

Keywords:. cattle; mesquite pods; neuronal damage; nervous $igosopispoisoning.
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1. Introduction

The genusProsopis family LeguminosagFabaceae), subfamilylimosoideagis
native to the Americas, Africa and Asia, and comprises a greatber of species
(Pasiecznik et al., 2001). In Argentina, the species of this genks@nm as “Algarrobos”
(Verga et al., 2009). Its pods are a source of animal feed in ragions of the world due
to their nutritional value (Silva et al., 1981; Silva et al., 1990i-R@rea et al., 2012).
Despite this, spontaneous cases of intoxication have been observeshatsahat remain
in areas occupied by “algarrobos” for more than a year or lahger a fruiting period
(Lima et al., 2004, Assis et al., 2009).

To date, all reports of toxicity by the gen&sosopisin animals have been
associated with consumption Bf juliflora pods (Lima et al., 2004; Tabosa et al., 2004;
Silva et al., 2006; Assis et al., 2009; Camara et al., 2009). SpontaneoursaiiioxbyP.
glandulosain goats was also reported (Washburn et al., 2002). Moreover, a spmrgan
poisoning of goats byProsopis sp. pods in Argentina has been recently reported
(Micheloud et al., 2018).

The animals poisoned bk. juliflora pods exhibited oral dysphagia, masseter
atrophy, tongue protrusion, mandible slackening, and progressive wesghtléading to
death (Camara et al., 2009; Almeida et al., 2017). Experimentakstadncluded that
lesion in cranial nervous nuclei was the primary damage and thattuited the clinical

signs (Tabosa et al., 2000; Almeida et al., 2017).

This paper describes five outbreaks of nervous disease in catleisdsd with
consumption oProsopis nigrapods, including clinical and epidemiological aspects of the

disease, and the gross and microscopic lesions identified.

2. Casereport
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2.1 Clinical and epidemiological findings

A diagnostic visit was made to five farms due to suspected sifjs nigra
poisoning reported by the owners. Three of the affected herdsimvemmmon grazing
areas, located in the region of San Carlos in Salta province.offieg two outbreaks
occurred in commercial breeding herds located in Tolombén (Saltanpe) and Frias
(Santiago del Estero province). The five holdings were dedicateédetocattle production

based on grazing of natural pastures and fruits of native trees (Fig 1 A-D).

2.2 Botanical identification

In the grazing areas the species most closely associatbdpaisoning was
Prosopis nigra The estimated consumption time, and incidence, mortality and tgthali
data are shown in Table 1. Part of the plant material fromrgya#eas was collected and
submitted to herborization. All samples were identifiedPeassopis nigraand recorded as
specimen MCNS 12880 at the MCNS Herbarium of National Universitgaifa. Data
about sampling sites}. nigra tree/ha and relative abundance are presented in Table 2.
Abundance was calculated by counting the percentage of adultRre®gr@ per unit area

and is expressed as the average of the count of 10 randomly selected areas.

2.3 Clinical findings

Animals showing symptoms of intoxication were subjected to cliexxamination,
which included evaluation of the posture, behaviour and spontaneous and induced
movements. The salient clinical signs consisted of weight losshead tilting during
chewing; some of these animals had twitches and tremors of ds@catory muscles.
Decreasedingual tone was observed, and even 20-25% of the animals exhibited tongue

protrusion of about 5 and 10 cm (Fig. 2A, B). Abnormal movements of gatisti and
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notorious masseter atrophy were observed. Finally, the most lyeateeted animals had
total paralysis of the lower jaw and inability to close the motttus, the jaw was loose

and showed pendulous movements.

2.2.Pathological findings

Four of these animals were euthanized and subsequently necropsieditinisif.
At necropsy, general poor condition, serous fat atrophy in the omenturpearehal and
pericardial fat were observed, In addition, varying degreesroptag of the muscles of
mastication (masseter and temporal muscles) were iden(ifigole 3). In all cases, the
presence ofProsopissp. seed in the rumen content was abundant. Later, fragments of
tissue, including the central nervous system and muscles of miastic@ere collected in
10% buffered formalin, processed by routine histological techniques tamsds with
hematoxylin and eosin (HE). Degenerative changes were observdd,cyttplasmic
hypereosinophilia, loss of striations and fragmentation of musclesfidn some muscle
fascicles, degeneration was so severe that muscle tissueeplased with abundant
connective tissue and hyaline floccules. All cases had focal @uséifmononuclear
infiltration of varying degrees. In the processed brain samfaeal gliosis was observed
with diffuse vacuolization and swelling of some neuronal bodies inridgpgentinal, facial

and hypoglossus motor nuclei (Fig. 2.C, D).

3. Discussion

Diagnosis of intoxication biProsopissp. is based on epidemiological data, clinical
signs and pathological findings. The average time of consumptiBnogbpis nigrapods
in the five outbreaks was estimated in 92 days. In bovines experitpdatalvith Prosopis

juliflora pods, clinical signs were observed between days 45 and 75 afterginaing of
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the experiment (Tabosa et al., 2006). Goats seem to be morentefigtacattle, since the
signs were observed after 240 days of exposure to diets with 6P jofiflora pods
(Tabosa et al.,, 2000). However, Almeida et al. (2017) showed that sheamebec
intoxicated after consuming a diet composed of about 80%raxfopisfor 21 months (>
600 days), suggesting that sheep are much more resistant to potbanimgttle and goats.
The epidemiological data (incidence, mortality and lethalitgje similar to those reported
elsewhere for a natural outbreak®f juliflora poisoning in cattle (Camara et al., 2009,
Kingsbury 1964).

All the observed outbreaks occurred at sites wRengigrawas the most abundant
species (90% approximately), with a very high density (106.8 achds/ha). This plant
density ensures a good supply of pods for the animals. This assuragtieas with
findings obtained by experimentally poisoning bovines Witlulifiora pods (Tabosa et al.,
2006); in that study, the disease was evident when the supply of podiek@&a2 for a
prolonged period.

In the present study, one of the early clinical signs was fi@ntors of the lower
jaw, which progressed to severe disorders characterized by rapidatiastand alterations
in chewing movements. In more advanced stages of intoxication, evidérmoasseter
muscle atrophy, weight loss and lethargy was observed. Tongue motwes observed in
20% of the animals, which may have been due to paralysis of thejiwehll the clinical
signs described are in agreement with information obtained frorte cedturally and
experimentally intoxicated with pods Bf juliflora (Figueiredo et al. 1995;abosa et al.,
2006; Camara et al., 2009).

Histopathological studies of the masseter, buccinator and lingualesugvealed

different atrophy degrees. These lesions can explain the disomecsewing and



124  swallowing in affected animals; and muscle atrophy is, most prpbdibé to disorders of
125 innervation, which were confirmed through lesions found in nuclei of tigentinal,
126  hypoglossal and facial nerves. These lesions were describetlén(€abosa et al., 2006;
127  Céamara et al., 2009), sheep (Almeida et al., 2017) and goat (Tabosa et al., 200@{&atoxic
128  with Prosopis juliflora.

129 Neuropathic muscular atrophy has been reported as one of the mostrtaauses
130  of muscle atrophy in animals (Jubb et al., 2007; Valberg 2010). Mulslcstes require a
131 neural stimulation of low tone for maintenance; when there is nahstimulation, the
132  fibres get retracted and can suffer degeneration and pyk(daiiserg, 2010). All the
133  findings reported here are consistent with those mentioned by Tabasa (2006) in
134  experimental poisoning witRrosopis juliflorain Brazil.

135 P. juliflora contains piperidine alkaloids, such as juliflorine, julifloricine,
136 julifloridine, juliprosinene, juliflorinine and juliprosopine (Ahmad et al., 1986mad et
137  al., 1989). According to those authors, these alkaloids are responsilgeoéiucing the
138 damage of the mitochondria in neurons of central nuclei (Maioli.ef@12; Silva et al.,
139  2013). It seems reasonable to speculate that these alkaloidisoatteeatoxic compounds in
140 P. nigra However, the toxic components were not isolated from the plant irstnly.
141 Thus, further studies are needed to confirm this hypothesis andtifyidie specific toxin
142  and its concentration in the plant. Despite the positive effects ofgsdsurce of food in
143 animals (Riet-Correa et al.,, 2012), these results suggest ¢mguraption, in large
144  quantities and over a long period can be dangerous. The findingdddssuggest that the
145  consumption of pods of nativierosopisspecies . nigrad produces the nervous damage

146  and clinical signs, as observed in cattle poisoninBrmgopis juliflorain others countries.
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To date, the onlyrosopisspecies reported as toxic have b@enuliflora (Tabosa
et al., 2006, Camara et al., 2009) &adylandulosaWashburn et al., 2002). In Argentina,
there are 47 native species of this genus (Flora Argentina, 201Mersahould be warned
about the suspicion of the toxicity of this species, sicaigra has wide geographical

distribution in the country.
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Figure legends

Fig. 1. A- Grazing areas, locally characterized as "algarrobales”, where the
dominant species was P. nigra. B- Detail of an adult specimen of P. nigra. C

and D- Inflorescence and fruits of the plant.

Fig. 2. A- Bovine affected by the disease showing partial protrusion of tongue.
B- Adult cow tilting the head to prehend the forage. Microscopic image: C-
Fibers of masseter muscles, showing degeneration and fragmentation.
Abundant mononuclear infiltration is also observed between fibers (H&E 20X).).
D- Vacuolation and degenerative changes in neurons (insert) of the trigeminal

nucleus (H&E 20X).



Table 1. Epidemiological data (mortality, incideraredlethality) of outbreaks.

Outbreak Estimated time of P. Incidence (%) Mortality (%) Lethality (%)
nigra pod
consumption (days)
1 100 15% (9/60) 6.6 % (4/60) 44% (4/9)
2 100 21% (8/38) 13% (5/38) 62% (5/8)
3 100 12.5% (1/8) 12.5% (1/8) 100% (1/1)
4 75 40 % (60/150) 40% (60/150) 100 % (60/60)
5 85 20 (74/300) 20 (70/300) 100% (70/74)
average 92 21.7 18.42 81.2

Table 2. Outbreak siteB, nigra density (adult trees /ha) and relative abundance.

Outbreak L ocation GPS P. nigra trees/ha Adult (P. nigra) trees
per unit area (%)
1 San Carlos (SAL)*  25°57'15.49"S 65°56'51.82"W 80 88%
2 San Carlos (SAL) 25°55'44.26"S 65°57'20.82"W 75 92%
3 San Carlos (SAL) 25°56'7.71"S 65°57'10.96"W 150 90%
4 Tolombon (SAL) 26°19'10.51"S 65°57'27.57"W 135 99%
5 Frias (SDE)* 28°42'2.59"S 65° 3'46.38"W 94 85%
average 106.8 90.8%

*Salta province (SAL)

*Santiago del Estero province (SDE)



Table 3. Degrees of muscle atrophy in HE-staingeslig sections from cattle spontaneously poisonécRrdsopis nigra

Necropsies

A WN -

Levels of atrophy

Masseter muscle

++++
+++

++++

++++

Buccinators muscle Extrinsic tengu
muscles
+++ ++
+ “+
++ +++
++ +

- = No lesion + = Minors lesions

++= moderatedes +++ = severe lesions









Highlights

e First report providing local information on outbreaks of poisoning by P. nigra

podsin cattle.

» The macroscopic and microscopic findings were consistent with those observed

in poisoning by other Prosopis species.

* P. nigra has wide geographical distribution in the Argentina, Paraguay, Brazil

and Uruguay region.



