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A retrospective analysis (2000 to 2013) of cattle poisoning caused by toxic plants and
other compounds was carried out in the Pampas region of Argentina by the Animal Heal-
th Group of INTA-EEA, Balcarce. During this period, 1263 reports of diseases of different
etiologies (infectious, parasitic, toxic, metabolic and miscellaneous) were recorded in cat-
tle, by collecting anamnestic, clinical and pathological information. A toxic etiology was
diagnosed in 21.1% of these reports. latrogenic poisoning caused by ionophores was the
most frequently recorded etiology. Consumption of toxic plants (Wedelia glauca, Solanum
glaucophyllum, among others), mycotoxins (Claviceps purpurea, Claviceps paspali, Epichloé
coenophiala, among others), and plants producing cyanide and nitrates/nitrites were also
commonly diagnosed. The high frequency of toxic episodes and the difficulties in their
diagnosis by practitioners in our livestock production systems emphasizes the importance

of this report.
INDEX TERMS: Poisoning, cattle, Argentina.

INTRODUCTION

Poisoning associated with the consumption of toxic plants
or the iatrogenic administration of chemical compounds
generates either direct or indirect severe economic los-
ses in livestock production systems worldwide (Assis et
al. 2009, Rivero et al. 2011b). Direct losses are associated
with clinical manifestation of the disease, which can achie-
ve high mortality rates, as well as sub-clinical manifesta-
tions, with decreased meat and milk production. Indirect
losses include control and management of toxic plants,
practices expenses, treatments to clinically-affected ani-
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mal, laboratory expenses, professional fees, and repla-
cement of dead animals (Riet-Correa & Medeiros 2001).
Etiological diagnosis of poisoning episodes is often impre-
cise, mainly due to the nonspecific manifestation of clinical
signs. Failures in the recognition of toxic plants may also
hinder diagnosis. Some poisonous plants remain toxic in
hay and bales. Other toxins have a cumulative effect and,
therefore, poisoning is clinically detected several weeks
or months after their consumption has ceased (Odriozola
et al. 1994). Furthermore, poisoning by some plants can
have different clinical manifestations, depending on the
category of the affected animal (Riet-Correa etal. 2013). In
addition, mistakes in the administration of enteric or pa-
renteral additives may cause significant mortality (Potter
et al. 1984, Oliveira-Filho et al. 2010, Rivero et al. 2011a).
There is limited regional information about the incidence
of toxic episodes and associated losses in livestock. Here
we present a retrospective study of poisonings occurring
in cattle recorded by the Specialized Veterinary Diagnostic
Service (SDVE) of National Institute of Agricultural Tech-
nology (INTA) in Balcarce (Argentina), with the aim of es-
tablishing the incidence and determining the losses gene-
rated by these diseases.
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MATERIALS AND METHODS

Poisoning episodes detected and recorded in commercial beef
and dairy cattle farms located in different provinces of Argentina
by SDVE of EEA-INTA Balcarce were retrospectively analyzed.
Data included records obtained from January 2000 to December
2013. Anamnestic, epidemiological, clinical and pathological in-
formation along with complementary techniques were used to
obtain the etiological diagnosis. The year-period effect was ana-
lyzed using the GLIMMIX variance analysis procedure (General-
ized linear mixed models) in SAS (SAS Institute Inc. 2008), with
Poisson distribution.

RESULTS AND DISCUSSION

During this study period, 1263 bovine cases submitted for
diagnosis, were included. Most of the farms were located
in Buenos Aires province (96%) (Fig.1). Of all the analyzed
reports, poisoning etiology was diagnosed in 267 outbre-
aks (21.1%). Other bacterial (20%), metabolic (14%), mis-
cellaneous (9%), parasitic (8%) and viral (8%) pathologies
were diagnosed. No etiological diagnosis was achieved in
20% of the analyzed cases. Beef and dairy farms represen-
ted 95.7% and 4.3% of total outbreaks, respectively. Four
different beef production systems were distinguished:
cow-calf (C) (62%), rebreeding (R) (8%), feedlot (F) (13%)
or winter fattening (W) (17%).

Consumption of toxic plants and mycotoxins were the
most common causes, representing 31 out of the 40 dif-
ferent etiologies diagnosed in this study. The highest fre-
quency of poisoning episode reports was observed in cow-
calf herds (62%), mainly affecting cows (42.2%) and calves
(18.5%). Diagnosed etiologies, farm systems and catego-
ries of affected animals are summarized in Table 1. Season-
al distribution of the different diagnosed toxic etiologies is
summarized in Table 2.

The frequency of poisonings showed no significant dif-
ferences between seasons (p=0.08). A similar result was
obtained from the separate analyses of poisonings due to
intake of toxic plant species and mycotoxins (n=179), with
no statistical differences between seasons (p=0.06).

This is the first report providing local information on
poisoning outbreaks in cattle from Argentina, complement-
ing other regional studies (Riet-Correa et al. 2009, Rivero et
al. 2011b). These studies demonstrate that toxic outbreaks
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Fig.1. Geographical location and frequency of poisoning episodes
recorded in cattle. (Argentina (left) and Buenos Aires provin-
ce (right.) map.)

in livestock production systems are very serious problems
that cause major economic impact on extensive grazing
systems, particularly in Uruguay, Brazil and Argentina (Ri-
et-Correa & Medeiros 2000).

The animal groups most commonly affected with toxic
episodes were breeding (Cow-Calf) herds, probably be-
cause these are the most common production systems in
the area of influence of SDVE of EEA-INTA Balcarce. These
extensive natural grazing systems are often degraded by
innadecuate grazing (Rearte 2007, Spath & Becker 2012),
thus favoring the growth of toxic plants.

Among the different toxic causes diagnosed during the
study period, overdose of ionophores was the most preva-
lent, mainly in young cattle raised in feedlot systems during
winter and spring. These additives, including monensin
and lasalocid, are used to increase feed conversion rates
and therapeutically as coccidiostats, among other uses
(Callaway et al. 2003). However, in feedlot systems, supple-
ment addition is the main cause of diagnosed toxicity (Van
Vleet et al. 1983), usually as the result of human error in
formulating rations and dosage (Potter et al. 1984).

Nitrate-nitrite poisoning was recorded in cattle after be-
ing exposed to particular climatic conditions, characterized
by forage water deprivation followed by abundant rainfall,
as previously reported (Binta et al. 2012).

Phalaris spp. was the most frequently recorded neuro-
toxicant, clinically characterized as tremorgenic syndrome
(Riet-Correa et al. 2013) that is indistinguishable from oth-
er plant poisonings: Cynodon dactylon (parasitized by the
fungus Claviceps cynodontis) (Uhlig et al. 2009), Paspalum
spp. (parasitized by Claviceps paspali) and Lolium perenne
(parasitized by Neotyphodium Iolii) (Cole et al. 1977, Towers
2006). Clinical signs are characterized by tremors and head
nodding, cerebellar ataxia, uncoordinated gait, hypermetria,
signs exacerbated after excitement of the affected animals
(Riet-Correa et al. 2013). Mortality rates recorded in trem-
orgenic syndrome due to the consumption of the previously
mentioned toxic plants were lower than 1%, with the excep-
tion of Phalaris poisoning, which caused 5% mortality, as
previously reported (Odriozola et al. 1991). Phalaris poison-
ing was sporadically recorded. Indole alkaloid production
by Phalaris spp. would occur under certain environmental
conditions (Baal et al. 1978). Eleven out of the 12 Phalaris
poisoning outbreaks analyzed in this study occurred during
spring-summer; this finding is in disagreement with reports
from Uruguay, which indicate that most cases occurred
during summer-autumn (Riet-Correa 1993). Several spe-
cies of Phalaris are associated with cattle poisoning (Sousa
& Irigoyen 1999). Phalaris. angusta is a natural grass widely
distributed in our region and the main species identified in
the Argentine outbreaks (Cantén et al. 2010). As previously
mentioned, Paspalum spp. are also tremorgenic species. Clin-
ical Paspalum spp. poisoning usually occurs when the plant is
seeded; therefore, outbreaks occurred mainly during mid-au-
tumn (Cole et al. 1977), as detected in the current study. C.
dactylon poisoning was frequently clinically detected in graz-
ing cattle during autumn-winter; in coincidence with the first
frost of the season (late autumn - early winter), as previously
mentioned (Odriozola et al. 1998, Riet-Correa et al. 2013).
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Poisoning by organophosphates in cattle is usually as-  (ethion, chlorpyrifos, fenthion), and ingestion of food/pas-
sociated with the application of pour-on solutions and con-  tures or water contaminated with agricultural pesticides
taminated food intake (Oliveira-Filho etal. 2010). The cases ~ (malathion, chlorpyrifos with cypermethrin, dimethoate).
reported in this study were related to insecticide overdose =~ Organophosphorus compound toxicity varies with the drug

Table 1. Poisoning etiologies diagnosed in cattle during 2000-2013 (n=267), including
number of outbreaks, farm systems and affected animal categories

Etiology Number of Farm systems (*) Animal category (**)
outbreaks (frequency of outbreaks) (frequency of outbreaks)
C R W F D C H Cd B S

Cardiac toxicants:

Ionophores 46 5 6 10 24 1 1 7 8 - 30
Nerium oleander (***) 1 1 - - - 1 1 - - -
Systemic toxicants:
Solanum glaucophyllum 24 21 1 1 1 - 21 1 - -2
Epichloé coenophiala 14 11 -1 - 2 12 - 1 - 1
Claviceps purpurea 14 7 - 4 2 1 3 3 2 - 6
Nitrogenous compounds 7 2 2 - 3 - 2 2 - - 3
Vicia spp. 3 - 2 - - 1 2 1 - - -
Salt poisoning (***) 2 2 - - - - 2 1 - - -
Hepatic toxicants:
Acute hepatotoxicity:
Wedelia glauca 15 7 2 5 1 - 5 1 4 1 4
Cestrum parqui(***) 8 7 - 1 - - 4 2 2 -1
Copper 5 1 - 3 1 - - - 2 - 3
Xanthium spp. 3 3 - - - - 2 -1 1 - -
Blue-green alga (***) 3 3 - - - - 1 2 1 1
Unknowna (***) 2 2 - - - - 2 - 1 - -
Chronic hepatotoxicity:
Senecio spp. 8 7 - - 1 - 7 - - -1
Unknown?® 6 5 - - - 1 4 2 - - -
Hepatogenous Photosensitizers:
Pithomyces chartarum 12 8 1 3 - 2 6 2 3 -1
Unknown? 3 2 - - - 1 1 2 - - -
Myoporum laetum 2 2 - - - - -1 -1 -
Kochia scoparia 2 1 -1 - - 1 - - -1
Neurotoxicants:
Phalaris spp. 12 8 2 2 - - 3 3 5 - 1
Claviceps paspali (***) 10 8 -2 - - 5 - 3 1
Claviceps cynodontis (***) 9 8 - 1 - - 7 - 2 - 2
Organophosphorus compounds 9 3 1 3 1 1 2 - 3 1 3
Stenocarpella maydis (***) 8 8 - - - - 6 1 1 1 -
Neotyphodium lolii (***) 2 2 2 - - - 1 1 1 - -
Condalia microphila 2 2 - - - - - 2 - -
Solanum bonariense 1 1 - - - - 1 - - - -
Organochlorine pesticides 1 1 - - - - - - 1 - -
Abamectin 1 1 - - - - - - 1 - -
Hematic toxicants:
Cyanide (***) 4 2 1 1 - - 2 1 1 - 2
Nitrate/nitrite 3 1 1 1 - - 1 - 1 - 1
Dicumarol 1 - -1 - - - - 1 - -
Respiratory toxicants :
Tryptophan 1 7 - - - 1 8 - - - -
Dermal toxicants:
Primary photosensitization:
Unknown?® 6 3 1 1 - 1 2 - 3 -1
Toxicants that affect gastrointestinal tract:
Baccharis coridifolia 4 3 -1 - - - 3 - -1
Asclepias mellodora (***) 1 1 - - - - 1 1 - - -
Renal toxicants:
Chenopodium album 2 1 - - 1 - 1 - - -1
Beta vulgaris 1 1 - - - - 1 - - - -
Amaranthus hybridus (***) 1 - 1 - - - -1 - -1
Teratogens:
Conium maculatum 1 1 - - - - -1 - - -

2No etiological diagnosis were achieved, although anamnestic, clinical, pathological and complementary labo-
ratory results suggest a toxic origin.

(*) D = dairy farm, W = wintering, C = cow-calf, R = rebreeding, F = feedlot.

(**) C = cow, H: heifer, Ca = calf, B: bull, S = steer.

(***) Various animal categories affected in the toxic outbreak.
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Table 2. Seasonal frequency of main toxic etiologies
diagnosed in cattle

Winter
16 17

Etiology Summer Autumn Spring

Ionophores

Phalaris spp.
Paspalum spp.
Cynodon dactylon
Organophosphorus
Stenocarpella maydis
Solanum glaucophyllum
Epichloé coenophiala
Claviceps purpurea
Wedelia glauca
Cestrum parqui
Senecio spp.
Pithomyces chartarum
Tryptophan
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used, dosage, application route and category of the affected
animal (Meerdink 1989). Young cattle are the most sus-
ceptible, as observed in the cases included in this report.
Different clinical features were recorded in the outbreaks
analyzed (Johnson 1975, Radostits 2007a).

Mycotoxicosis caused by Stenocarpella maydis occurs
when cattle is fed with infected maize during autumn-win-
ter after water stress conditions as other authors described
(Kellerman et al. 1993, Riet-Correa et al. 1993, Odriozola et
al. 2005).

One of the main causes of economic losses in Argentine
beef systems is enzootic calcinosis due to Solanum glau-
cophyllum ingestion, characterized by a chronic wasting
clinical disease (Gimeno 2001). Eighty-five percent of en-
zootic calcinosis episodes reported in this study affected
beef cows after chronic intake of S. glaucophyllum for sev-
eral years, with an unusual episode having been recorded
in steers fed with hay contaminated with S. glaucophyllum
(Micheloud et al. 2012).

Dysthermic syndrome has been associated with the
consumption of Claviceps purpurea-parasitized grasses
(Schneider et al. 1996) or Epichloé coenophiala (formerly
Neotyphodium coenophialum)-infected tall fescue (Por-
ter 1995). Clinical presentation of ergot alkaloid toxicosis
produced by these fungi can be affected by environmental
factors such as temperature, with high temperatures caus-
ing dysthermic ergostism and low temperatures causing
gangrenous ergotism (Radostits 2007b, Jessep et al. 1987).
These mycotoxicoses are also clinically associated with
reduced reproductive performance (Porter & Thompson
1992, Campero 1996), which was noticed in several of the
recorded episodes in this report. These results are consis-
tent with those reported in seasons with favorable climatic
conditions for C. purpurea growth and plant colonization; in
addition, inadequate animal management practices are usu-
ally mentioned as predisposing factors for a high mortality
rate associated with dysthermic syndrome in cattle, which
is in agreement with several reports included in this retro-
spective study (Jessep et al. 1987, Schneider et al. 1996).

Acute hepatotoxicoses were commonly associated with
the consumption of Wedelia glauca, Myoporum laetum,
Xanthium spp. and Cestrum parqui. They are clinically and
pathologically similar to blue-green algae toxicosis or acute

copper poisoning (Burrows & Tyrl 2001, Stalker & Hayes
2007). Although acute copper toxicosis, can vary with chro-
nicity of exposure, from nonspecific acute centrilobular ne-
crosis to colangiohepatitis with periportal fibrosis (Cullen
& Stalker 2016), in all the present cases, acute centrilobular
necrosis was seen, due to excessive parenteral suplementa-
tion. Wedelia glauca poisoning was the most frequently re-
corded intoxication in cattle, mainly during autumn (plant
vegetative stage) or spring-summer (reproductive stage)
(Micheloud & Odriozola 2012). Unusual events may occur
when cattle are fed with contaminated hay. Other acute
hepatotoxic episodes were not etiologically diagnosed, al-
though they were associated with intake of maize contam-
inated with Ustilago maydis and Fusarium verticillioides.
However, this finding could not be reproduced experimen-
tally and there are no previous records in the literature
supporting this finding.

Facial eczema due to the ingestion of the mycotoxin
sporidesmin produced by the saprophytic fungus Pithomy-
ces chartarum was commonly diagnosed. Sporidesmin may
cause hepatotoxicity, triggering secondary photosensitiza-
tion (Nelly 1985). This etiology showed a marked season-
ality, as previously reported (Dingley 1962, Towers 1994,
Riet-Correa et al. 2013).

Most of the poisoning episodes in cattle recorded by
SDVE of EEA-INTA Balcarce during the period 2000-2013
were directly or indirectly associated with incorrect man-
agement procedures, as previously described (Botha &
Penrith 2008, Riet-Correa et al. 1993). Most of these intoxi-
cations may result in high mortality rates. However, many
other poisonings are subclinical and poorly diagnosed, but
they can produce important economic losses.

CONCLUSIONS

According to these findings, poisoning episodes in cattle
from our region represent the main reason for consultation
in veterinary practice. They are one of the main causes of
economic losses in the cattle industry, which is consistent
with other regional studies.

Changes in farm management strategies occurred in the
last decades in Argentina, which could partially explain the
high frequency of poisoning episodes.

This study analyzes for the first time the main poisoning
etiologies in cattle in different production systems of the
Pampas region of Argentina.

Improvement in the recognition of toxic plants and the
conditions in which they become a hazard, as well as the
correct use of therapeutic/preventive compounds is im-
portant in order to prevent future economic losses.
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