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Abstract 17 

The aim of this paper was to present the first report of Prosopis nigra poisoning of 18 

cattle in Argentina. Outbreaks occurred in five farms located in Salta and Santiago del 19 

Estero provinces. All animals were examined, euthanized and necropsied. Clinical signs 20 

included tongue protrusion, twitches and tremors of muscles of mastication, weight loss and 21 

lethargy. Severe atrophy of the masseter, buccinator and lingual muscles was observed, 22 

along with neuronal vacuolation in the nuclei of the trigeminal, facial, and hypoglossus 23 

nerves. These findings and the clinical signs are consistent with results obtained in animals, 24 

spontaneously and experimentally intoxicated with Prosopis juliflora in previous studies. 25 

Several species of this genus are native to Argentina. Farmers should be warned about the 26 

suspected toxicity by Prosopis nigra, since this species has wide geographical distribution 27 

in the country.  28 

Keywords: cattle; mesquite pods; neuronal damage; nervous signs; Prosopis poisoning. 29 
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1. Introduction  30 

The genus Prosopis, family Leguminosae (Fabaceae), subfamily Mimosoideae, is 31 

native to the Americas, Africa and Asia, and comprises a great number of species 32 

(Pasiecznik et al., 2001). In Argentina, the species of this genus are known as “Algarrobos” 33 

(Verga et al., 2009). Its pods are a source of animal feed in many regions of the world due 34 

to their nutritional value (Silva et al., 1981; Silva et al., 1990; Riet-Correa et al., 2012). 35 

Despite this, spontaneous cases of intoxication have been observed in animals that remain 36 

in areas occupied by “algarrobos” for more than a year or longer than a fruiting period 37 

(Lima et al., 2004, Assis et al., 2009). 38 

To date, all reports of toxicity by the genus Prosopis in animals have been 39 

associated with consumption of P. juliflora pods (Lima et al., 2004; Tabosa et al., 2004; 40 

Silva et al., 2006; Assis et al., 2009; Câmara et al., 2009). Spontaneous intoxication by P. 41 

glandulosa in goats was also reported (Washburn et al., 2002). Moreover, a spontaneous 42 

poisoning of goats by Prosopis sp. pods in Argentina has been recently reported 43 

(Micheloud et al., 2018).  44 

The animals poisoned by P. juliflora pods exhibited oral dysphagia, masseter 45 

atrophy, tongue protrusion, mandible slackening, and progressive weight loss, leading to 46 

death (Câmara et al., 2009; Almeida et al., 2017). Experimental studies concluded that 47 

lesion in cranial nervous nuclei was the primary damage and that it induced the clinical 48 

signs (Tabosa et al., 2000; Almeida et al., 2017). 49 

This paper describes five outbreaks of nervous disease in cattle associated with 50 

consumption of Prosopis nigra pods, including clinical and epidemiological aspects of the 51 

disease, and the gross and microscopic lesions identified. 52 

2. Case report 53 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 

4 

 

2.1 Clinical and epidemiological findings 54 

A diagnostic visit was made to five farms due to suspected signs of P. nigra 55 

poisoning reported by the owners. Three of the affected herds were in common grazing 56 

areas, located in the region of San Carlos in Salta province. The other two outbreaks 57 

occurred in commercial breeding herds located in Tolombón (Salta province) and Frías 58 

(Santiago del Estero province). The five holdings were dedicated to beef cattle production 59 

based on grazing of natural pastures and fruits of native trees (Fig 1 A-D).  60 

2.2 Botanical identification 61 

In the grazing areas the species most closely associated with poisoning was 62 

Prosopis nigra.  The estimated consumption time, and incidence, mortality and lethality 63 

data are shown in Table 1. Part of the plant material from grazing areas was collected and 64 

submitted to herborization. All samples were identified as Prosopis nigra and recorded as 65 

specimen MCNS 12880 at the MCNS Herbarium of National University of Salta. Data 66 

about sampling sites, P. nigra tree/ha and relative abundance are presented in Table 2. 67 

Abundance was calculated by counting the percentage of adult trees (P. nigra) per unit area 68 

and is expressed as the average of the count of 10 randomly selected areas. 69 

2.3 Clinical findings 70 

 Animals showing symptoms of intoxication were subjected to clinical examination, 71 

which included evaluation of the posture, behaviour and spontaneous and induced 72 

movements. The salient clinical signs consisted of weight loss and head tilting during 73 

chewing; some of these animals had twitches and tremors of the masticatory muscles. 74 

Decreased lingual tone was observed, and even 20-25% of the animals exhibited tongue 75 

protrusion of about 5 and 10 cm (Fig. 2A, B). Abnormal movements of mastication and 76 
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notorious masseter atrophy were observed. Finally, the most severely affected animals had 77 

total paralysis of the lower jaw and inability to close the mouth. Thus, the jaw was loose 78 

and showed pendulous movements.  79 

2.2. Pathological findings 80 

Four of these animals were euthanized and subsequently necropsied during the visit. 81 

At necropsy, general poor condition, serous fat atrophy in the omentum, and perirenal and 82 

pericardial fat were observed, In addition, varying degrees of atrophy of the muscles of 83 

mastication (masseter and temporal muscles) were identified (Table 3). In all cases, the 84 

presence of Prosopis sp. seed in the rumen content was abundant. Later, fragments of 85 

tissue, including the central nervous system and muscles of mastication, were collected in 86 

10% buffered formalin, processed by routine histological techniques and stained with 87 

hematoxylin and eosin (HE). Degenerative changes were observed, with cytoplasmic 88 

hypereosinophilia, loss of striations and fragmentation of muscle fibres. In some muscle 89 

fascicles, degeneration was so severe that muscle tissue was replaced with abundant 90 

connective tissue and hyaline floccules. All cases had focal or diffuse mononuclear 91 

infiltration of varying degrees. In the processed brain samples, focal gliosis was observed 92 

with diffuse vacuolization and swelling of some neuronal bodies in the trigeminal, facial 93 

and hypoglossus motor nuclei (Fig. 2.C, D).  94 

3. Discussion  95 

Diagnosis of intoxication by Prosopis sp. is based on epidemiological data, clinical 96 

signs and pathological findings. The average time of consumption of Prosopis nigra pods 97 

in the five outbreaks was estimated in 92 days. In bovines experimentally fed with Prosopis 98 

juliflora  pods, clinical signs were observed between days 45 and 75 after the beginning of 99 
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the experiment (Tabosa et al., 2006). Goats seem to be more resistant than cattle, since the 100 

signs were observed after 240 days of exposure to diets with 60% of P. juliflora pods 101 

(Tabosa et al., 2000). However, Almeida et al. (2017) showed that sheep became 102 

intoxicated after consuming a diet composed of about 80% of Prosopis for 21 months (> 103 

600 days), suggesting that sheep are much more resistant to poisoning than cattle and goats. 104 

The epidemiological data (incidence, mortality and lethality) were similar to those reported 105 

elsewhere for a natural outbreak of P.  juliflora poisoning in cattle (Câmara et al., 2009, 106 

Kingsbury 1964).  107 

All the observed outbreaks occurred at sites where P. nigra was the most abundant 108 

species (90% approximately), with a very high density (106.8 adult trees/ha). This plant 109 

density ensures a good supply of pods for the animals. This assumption agrees with 110 

findings obtained by experimentally poisoning bovines with P. juliflora pods (Tabosa et al., 111 

2006); in that study, the disease was evident when the supply of pod exceeded 60% for a 112 

prolonged period.  113 

In the present study, one of the early clinical signs was faint tremors of the lower 114 

jaw, which progressed to severe disorders characterized by rapid mastication and alterations 115 

in chewing movements. In more advanced stages of intoxication, evidence of masseter 116 

muscle atrophy, weight loss and lethargy was observed. Tongue protrusion was observed in 117 

20% of the animals, which may have been due to paralysis of the lower jaw. All the clinical 118 

signs described are in agreement with information obtained from cattle naturally and 119 

experimentally intoxicated with pods of P. juliflora (Figueiredo et al. 1995; Tabosa et al., 120 

2006; Câmara et al., 2009).  121 

Histopathological studies of the masseter, buccinator and lingual muscles revealed 122 

different atrophy degrees. These lesions can explain the disorders in chewing and 123 
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swallowing in affected animals; and muscle atrophy is, most probably, due to disorders of 124 

innervation, which were confirmed through lesions found in nuclei of the trigeminal, 125 

hypoglossal and facial nerves. These lesions were described in cattle (Tabosa et al., 2006; 126 

Câmara et al., 2009), sheep (Almeida et al., 2017) and goat (Tabosa et al., 2000) intoxicated 127 

with Prosopis juliflora. 128 

Neuropathic muscular atrophy has been reported as one of the most common causes 129 

of muscle atrophy in animals (Jubb et al., 2007; Valberg 2010). Muscles fibres require a 130 

neural stimulation of low tone for maintenance; when there is no neural stimulation, the 131 

fibres get retracted and can suffer degeneration and pyknosis (Valberg, 2010). All the 132 

findings reported here are consistent with those mentioned by Tabosa et al. (2006) in 133 

experimental poisoning with Prosopis juliflora in Brazil.    134 

P. juliflora contains piperidine alkaloids, such as juliflorine, julifloricine, 135 

julifloridine, juliprosinene, juliflorinine and juliprosopine (Ahmad et al., 1986, Ahmad et 136 

al., 1989). According to those authors, these alkaloids are responsible for producing the 137 

damage of the mitochondria in neurons of central nuclei (Maioli et al., 2012; Silva et al., 138 

2013). It seems reasonable to speculate that these alkaloids are also the toxic compounds in 139 

P. nigra. However, the toxic components were not isolated from the plant in this study. 140 

Thus, further studies are needed to confirm this hypothesis and to identify the specific toxin 141 

and its concentration in the plant. Despite the positive effects of pods as source of food in 142 

animals (Riet-Correa et al., 2012), these results suggest that consumption, in large 143 

quantities and over a long period can be dangerous. The findings described suggest that  the 144 

consumption of pods of native Prosopis species (P. nigra) produces the nervous damage  145 

and clinical signs, as observed in cattle poisoning by Prosopis juliflora in others countries. 146 
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To date, the only Prosopis species reported as toxic have been P. juliflora (Tabosa 147 

et al., 2006, Câmara et al., 2009) and P. glandulosa (Washburn et al., 2002). In Argentina, 148 

there are 47 native species of this genus (Flora Argentina, 2017). Farmers should be warned 149 

about the suspicion of the toxicity of this species, since P. nigra has wide geographical 150 

distribution in the country. 151 

 152 

CONFLICT OF INTEREST 153 

 No competing financial interest exists for any of the coauthors of this manuscript. 154 

ACKNOWLEDGEMENTS 155 

This study was supported by grants from INTA (Instituto Nacional de Tecnología 156 

Agropecuaria) and Consejo de Investigación de la Universidad Católica de Salta. LACH 157 

and EJG are are members of CONICET (Consejo Nacional e Investigaciones Científicas y 158 

Técnicas). We thank Dr Rubén Bravo and Dr Rafael Piedrasanta for their contribution to 159 

field work during outbreaks. 160 

REFERENCES 161 

Ahmad A., Ali Khan K., Ahmad V.U., Qazi, S. 1986. Antibacterial activity of juliflorine 162 

isolated from Prosopis juliflora. Planta Medica, 1, 285-288. 163 

Ahmad V.U., Sultana A., Qazi, S. 1989. Alkaloids from the leaves of Prosopis juliflora. J. 164 

Nat. Prod., 52, 497-501. 165 

Almeida V. M., Rocha B. P., Pfister J. A., Medeiros R.M., Riet-Correa F., Chaves H.A., 166 

Silva Filho G.B., Mendonça F.S. 2017. Spontaneous poisoning by Prosopis juliflora 167 

(Leguminosae) in sheep. Pesq. Vet. Bras., 37, 110-114. 168 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 

9 

 

Assis, T.S., Medeiros, R.M.T., Riet-Correa, F., Araújo, J.A.S., Dantas, A.F.M.  2009. 169 

Intoxicações por plantas em ruminantes e equídeos no sertão paraibano. Pesq. Vet. Bras., 170 

29, 919-924. 171 

Câmara, A.C.L., Costa, N.A., Riet-Correa, F., Afonso, J.A.B., Dantas, A.F.M., Mendonça, 172 

C.L., Souza, M.I. 2009. Intoxicação espontânea por vagens de Prosopis juliflora (Leg. 173 

Mimosoideae) em bovinos em Pernambuco. Pesq. Vet. Bras., 29, 233-240. 174 

Jubb, Kennedy, Palmer's. 2007. Pathology of Domestic Animals, 5th ed., Saunders Elsevier, 175 

Philadelphia.  176 

Figueiredo L.J.C., Ferreira M.M., Távora J.P.F., Dantas J. & Simões S.D. 1995. Estudo 177 

clínico e anatomopatológico da doença "cara torta" em bovinos no nordeste brasileiro. Arq. 178 

Med. Vet. UFBA 18:175-183. 179 

Flora Argentina. 2017. Plantas Vasculares de la República Argentina. 180 

www.floraargentina.edu.ar [consulted in September 2018].   181 

Kingsbury J.M. 1964. Poisonous Plants of the United States and Canada. Prentice-Hall, 182 

Englewood Cliffs, New Jersey, pp.349-351. 183 

 Lima E., Riet-Correa F., Amorin S.L., Sucupira Júnior G. 2004. Intoxicação por favas de 184 

Prosopis juliflora (algaroba) em caprinos no Nordeste do Brasil. Pesq. Vet. Bras., 24, 36-185 

37. 186 

Maioli, M.A., Lemos D.E.C.V., Guelfi, M., Medeiros, H.C.D., Riet-Correa, F., Medeiros, 187 

R.M.T., Barbosa-Filho, J.M., Mingatto, F.E. 2012. Mechanism for the uncoupling of 188 

oxidative phosphorylation by juliprosopine on rat brain mitochondria. Toxicon, 60, 1355-189 

1362. 190 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 

10 

 

Micheloud, J.F., Vera, T.A., Caro, L.C., Gimeno, E.J. 2018. Clinico-pathological findings 191 

in natural cases of “mascadera” in goats. Trop. Anim. Health. Prod., 50, 441-444. 192 

Pasiecznick, N.M., Felker, P., Harris, P.J.C., Harsh, L. N., Cruz, G., Tewari, J. C., Cadoret, 193 

K., Maldonado, L.J. 2001.  The Prosopis juliflora- Prosopis pallida Complex. A 194 

monograph. HDRA Coventry, UK pp. 162. 195 

Riet-Correa, F., Andrade, F.R.M., Carvalho, F.K.L., Tabosa, I.M., Galiza, G.J., Bernardino, 196 

N., Simões, S.V.D. & Medeiros, R.M.T. 2012. Use of Prosopis juliflora pods as food for 197 

sheep and goats. Pesq. Vet. Bras., 32, 987-989. 198 

Silva, D.S. 1981. Substituição progressiva do farelo de trigo pela vagem da algaroba na 199 

alimentação de bovinos em engorda. Universidade Federal da Paraıba; Areia (PB). 200 

Silva, A. M., Rodrigues, M. E., De Silva, J.F. 1990. Nutritive value of mesquite beans 201 

(Prosopis juliflora) in the diet of rabbit. Vet. Zoot., 2, 9-16. 202 

 Silva, D.M., Riet-Correa, F., Medeiros, R. M. T., Oliveira O.D. 2006. Oliveira. Plantas 203 

tóxicas para ruminantes e eqüídeos no Seridó Ocidental e Oriental do Rio Grande do Norte. 204 

Pesq. Vet. Bras., 26, 223-236. 205 

Silva, V. D. A., Pitanga, B. P., Nascimento, R. P., Souza, C. S., Coelho, P. L. C., Menezes-206 

Filho, N., Silva A.M., Costa M de F, El-Bachá R.S., Velozo E.S., Costa, S. L. 2013 207 

Juliprosopine and Juliprosine from Prosopis juliflora leaves induce mitochondrial damage 208 

and cytoplasmic vacuolation on cocultured glial cells and neurons. Chem. Res. Toxicol, 26, 209 

1810-1820. 210 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

 

11 

 

Tabosa, I.M., Souza, J.C.A., Barbosa-Filho, J.M., Al- meida, R.N., Graça, D.L., Riet-211 

Correa, F. 2000. Neuronal vacuolation of the trigeminal nuclei in goats caused by the 212 

ingestion of Prosopis juliflora pods (mesquite Supply of). Vet Hum Toxicol, 42, 155–158. 213 

Tabosa, I.M., Riet-Correa F., Simões S.V.D., Medeiros R.M.T., Nobre V.M.T. 2004. 214 

Intoxication by Prosopis juliflora pods (mesquite beans) in cattle and goats in Northeastern 215 

Brazil, in: T. Acamovic, C.S. Stewart, T.W. Pannycott (Eds.), Toxic Plants and other 216 

Natural Toxicants. CAB International Publishing, Wallingford, Oxon, UK. pp. 341-346. 217 

Tabosa, I. M., Riet-Correa, F., Barros, S. S., Summers, B. A., Simões, S. V. D., Medeiros, 218 

R. M. T., Nobre, V. M. T. 2006. Neurohistologic and ultrastructural lesions in cattle 219 

experimentally intoxicated with the plant Prosopis juliflora. J Vet Pathol , 43, 695-701. 220 

Valberg, S. J. 2010. Enfermedades Musculares, fourth ed, in: B.P. Smith (Ed.), Medicina 221 

interna de los grandes animales. Barcelona, Spain, pp.1388-1418. 222 

Verga A., López Lauenstein D., López C., Navall M., Joseau J., Gómez C., Royo O., 223 

Degano W., Marcó M. 2009.  Caracterización morfológica de los algarrobos (Prosopis sp.) 224 

en las regiones fitogeográficas Chaqueña y Espinal norte de Argentina. Quebracho, 17, 31-225 

40. 226 

Washburn, K. E., Breshears, M. A., Ritchey, J. W., Morgan, S. E., Streeter, R. N. 2002. 227 

Honey mesquite toxicosis in a goat. J Am Vet Med Assoc, 220, 1837-1839. 228 

 229 



M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT
 

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). 
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Table 1. Epidemiological data (mortality, incidence and lethality) of outbreaks. 
 

 

 

 

 

 

 

 

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

 

 

 

 
 

 

 

 

*Salta province (SAL) 

*Santiago del Estero province (SDE) 

 

Outbreak Estimated time of P. 
nigra pod 

consumption (days) 

Incidence  (%) Mortality (%)  Lethality (%) 

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 

Outbreak Location 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 Tolombón (SAL) 26°19'10.51"S 65°57'27.57"W 135 99% 

5 Frías (SDE)* 28°42'2.59"S  65° 3'46.38"W 94 85% 

average   106.8 90.8% 
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Table 3. Degrees of muscle atrophy in HE-stained tissue sections from cattle spontaneously poisoned with Prosopis nigra  

 

 

 

 

 

 

 

 
 
 

Necropsies Levels of atrophy 

 Masseter muscle Buccinators muscle Extrinsic tongue 
muscles 

1 ++++ +++ ++ 

2 +++ + ´+ 
3 ++++ ++ +++ 
4 ++++ ++ + 

- = No lesion + = Minors lesions   ++= moderate lesions   +++ = severe lesions 
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Highlights 

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

pods in 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. 

 

 


