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The present study describes the occurrence of lead poisoning in cattle and chickens in
Par3, Brazil. In a lot composed of 80 calves from a dairy herd, 10 animals became sick and
nine died, but one animal recovered after being removed from the paddock. Upon inspection
of this paddock, the presence of truck batteries used to store energy captured by solar panels
was found. The clinical signs observed in calves included difficult breathing, nasal discharge,
excessive salivation, corneal opacity, pushing of the head against objects and recumbency.
The chickens had decreased oviposition and produced eggs with thin or malformed shells.
The necropsy findings of the cattle, as well as the histopathological changes observed, were
of little significance except for one animal that showed mild astrocytosis histopathology
in the cerebral cortex. In one of the chickens, renal histopathology showed mild multifocal
acute tubular necrosis. The mean lead concentrations in the livers and kidneys of the cattle
were 93.91mg/kg and 209.76mg/kg, respectively, and the mean concentration detected in
chicken livers was 105.02mg/kg. It was concluded that the source of lead poisoning in these
calves and chickens were the truck battery plates, which were within reach of the animals.

INDEX TERMS: Lead poisoning, neurological disease, solar energy, cattle, poultry.

RESUMO.- [Intoxica¢do por chumbo em bovinos e gali-
nhas no estado do Para.] O presente estudo descreve a
ocorréncia de intoxicagdo por chumbo em bovinos e gali-
nhas no Par3, Brasil. Em um lote composto de 80 bezerros
de um rebanho leiteiro, 10 animais ficaram doentes e nove
morreram, e um animal se recuperou apos ser removido
do piquete. Apds a inspegdo deste piquete, foi observada
a presenca de baterias de caminhdes usados para armaze-
nar a energia captada por painéis solares. Os sinais clinicos
observados nos bezerros inclufam dificuldade respiratdria,
corrimento nasal, salivacdo excessiva, opacidade da coérnea,
pressdo da cabecga contra objetos e decubito. As galinhas
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tinham diminuida oviposi¢do e os ovos produzidos eram
com cascas malformadas ou tinham a casca mais fina. Os
achados de necropsia e as altera¢des histopatologicas ob-
servadas nos bovinos eram de pouco significado, com ex-
cecdo de um animal que mostrou leve astrocitose no cor-
tex cerebral. Em uma das galinhas, na histopatologia renal
observou-se leve necrose tubular aguda multifocal. As con-
centracoes de chumbo médios nos figados e rins dos bovi-
nos eram 93,91mg/kg e 209,76mg/kg, respectivamente, e
a concentracao média no figado de galinhas foi 105,02mg/
kg. Concluiu-se que a fonte de contaminag¢ao por chumbo
nesses bezerros e galinhas eram placas de bateria de ca-
minhdo, aos quais os animais tiveram acesso na pastagem.

TERMOS DE INDEXACAO: Intoxicacio por chumbo, doenca neuro-
logica, energia solar, bovinos, aves.

INTRODUCTION

Lead is a metal used for the manufacturing of paints, batte-
ries, greases and oils for car engines, farm machinery and
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pipes. Its importance as a toxic metal and environmental
pollutant is gaining greater importance and represents a
danger to both human and animal health. When lead-con-
taining products are left in pastures or places that animals
have access to, such as in waste sites, they can be acciden-
tally consumed and cause intoxication (Traverso etal. 2004).
Lead poisoning in animals occurs primarily via the oral rou-
te, through the ingestion of lead-containing products and
the ingestion of pastures and water contaminated by lead
(Oskarsson et al. 1992). In addition to these pathways, lead
poisoning occurs less commonly by the airways due to the
prolonged inhalation of lead fumes and by absorption of the
metal through the skin (Lemos et al. 2004).

Among the animal species susceptible to lead poisoning,
cattle are the main subjects of lead intoxication (Traverso
et al. 2004, Guagnini et al. 2005, Marcal 2005); however,
sheep (Liu 2003), goats (Gava 2001), horses (Palacios et al.
2002), birds (Mazliah et al. 1989) and small animals (Mor-
gan 1994) may also experience lead intoxication. In Brazil,
there have been several reported cases of lead poisoning in
cattle in the state of Paran4, in dairy cows from farms nei-
ghboring a metal factory (Margal 2005); in the state of Rio
Grande do Sul, in animals kept in pastures contaminated by
spilled contents of paint cans and in animals grazing in mi-
litary artillery training fields (Traverso et al. 2004, Guagni-
ni etal. 2005); in the state of Mato Grosso do Sul, in Nellore
cattle kept in pastures near a car battery recycling facility
(Lemos et al. 2004); and in horses in the Vale da Paraiba,
Sao Paulo state, on a farm close to an industrial lead proces-
sing and recovery facility (Mazzeo et al. 1984).

To date, there have been no reports of lead poisoning in
animals in the state of Para. Therefore, the present study
sought to report the occurrence of lead poisoning in cattle
and chickens on a farm in the city of Bom Jesus do Tocan-
tins, Para.

MATERIALS AND METHODS

Epidemiological, clinical and pathological data were obtained
during visits to farms where calves presented abnormal clinical
neurological signs followed by death. Five sick animals were sub-
jected to clinical examination, following the methods of Dirksen
etal. (1993), and necropsy was performed in four calves and two
chickens. Samples of brain, spinal cord, heart, lung, spleen, liver,
kidney, intestine and lymph nodes were collected and fixed in
10% formalin. Liver and kidney samples from three cattle and li-
ver samples from two chickens were placed into clean plastic bags
and frozen at -20°C for the determination of lead concentrations.

The tissue samples were fixed in 10% formalin and proces-
sed by standard methods for histological analysis in the Anatomic
Pathology Department of the Federal University of Para (Univer-
sidade Federal do Para - UFPA). Subsequently, the tissues were
embedded in paraffin, cut into 5-um-thick slices and stained with
hematoxylin-eosin (HE).

For the determination of lead concentrations in tissues, the
samples were prepared according to the protocol described by
Nomura & Oliveira (2006). Thereafter, the samples were diges-
ted in acid (concentrated nitric acid) in a microwave oven (Mul-
tiwave 3000 - Anton Paar), and lead concentration determination
was performed by high-resolution atomic absorption spectrome-
try (Analytik Jena) with atomization in an air-acetylene flame at
the Laboratory of Environmental Survey and Analysis, Veterinary
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Sciences Center/Santa Catarina State University (Universidade do
Estado de Santa Catarina - UDESC).

RESULTS

The cases of calves with neurological disorders occurred in
August and September 2012 on a farm in the municipality
of Bom Jesus do Tocantins, in the southeast region of the
state of Para. This farm held 345 Holstein-Zebu crossbred
cattle kept in an extensive production system in a Brachia-
ria brizantha pasture, with water and mineral supplemen-
tation provided ad libitum. In a lot of 80 calves, 10 animals
became sick, including eight females and two males, of whi-
ch nine died and one recovered after being removed from
the paddock. These calves were the offspring of dairy cows
and ranged from two to eight months of age, and they were
left overnight in a paddock separated from their mothers
so that milking of the mothers could be performed the
following day.
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Fig.1. Lead poisoning. (A) Truck battery box observed in the pas-
ture during the inspection of the paddock where the calves
were kept. (B) Lead plates removed from the batteries and
discarded in the pasture. (C) Eight-month-old female calf with
depression and abducted anterior limbs. (D) Two-month-
-old female calf with a dry snout and serous secretion in the
nostrils, and (E) with decreased tongue tone. (F) Histological
section of the cerebral cortex of a calf showing astrocytosis
and the presence of Alzheimer type II astrocytes (arrow). (G)
Histological section of a chicken kidney with observed nuclear
pyknosis of tubular epithelial cells (arrow). HE, obj.40x. Bom
Jesus do Tocantins, PA.
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Table 1. Lead values in the liver tissue of cattle and chickens,
and kidney tissues of cattle poisoned by lead from batteries.
Bom Jesus do Tocantins, PA

Animals Liver Kidney
Lead Mean Reference Lead  Mean Reference
(mg/kg) value (mg/kg) value
(mg/kg) (mg/kg)

Calf 01 7848 9391 10-20° 7132 209.76 <25°
Calf 02 66.14 118.27
Calf 03 137.12 439.69
Chicken 01 65.55 105.02 <18" - - -

Chicken 02 144.49
2 Radostits et al. (2002), ® Brown & Julian (2003).

During inspection of the paddock in which the lot of cal-
ves was kept, the presence of lead plates derived from five
truck batteries with 100 amps was observed. The batteries
were used to store energy captured by solar panels, and
it was reported by the owner that the lead from some of
the plates was used for the production of bullets intended
for hunting. However, the owner also reported that when
lead was removed from the batteries, fragments fell to the
ground in places that the chickens, destined for subsisten-
ce, had access to and that the birds had been observed in-
gesting these fragments.

The clinical signs presented by the calves primarily invol-
ved the nervous system and were characterized by apathy,
excessive salivation, teeth grinding, proprioceptive disor-
ders, muscle tremors, decreased tongue tone, pushing of
the head against objects and blindness. Inappetence, nasal
secretion, breathing difficulty and recumbency progressing
to death over a mean period of 24 hours after the onset of
clinical signs were also observed (Fig.1). No neurological cli-
nical signs were observed in chickens. However, according to
reports by the property owner, chickens showed a decrease
in oviposition and laid eggs with thin or malformed shells.

There were no significant necropsy findings and no
significant histological changes observed in the calves or
chickens; however, in one calf mild cortical astrocytosis
wasd observed, and in one chicken mild tubular necrosis
in kidney (Fig.1). The mean levels of lead in the livers and
kidneys of the calves were 93.9 mg/kg and 209.8 mg/kg,
respectively. In the livers of the chickens, the mean lead
concentration was 105.02 mg/kg (Table 1).

DISCUSSION

In our study, the diagnosis of lead poisoning in animals was
based on their history, clinical neurological signs, anatomo-
histopathological findings and the concentration of lead in
tissues. The rate of lead poisoning morbidity, considering
the lot of 80 calves, was 12.5% (10/80), and the lethality
rate was 90% (9/10). In cases of lead poisoning, morbidi-
ty can vary from 10 to 30%, and lethality can reach 100%,
depending on the type of treatment given to the animal
(Krametter-Froetscher et al. 2007).

In the farm under study, only calves two to eight mon-
ths old showed clinical signs of lead poisoning, as this was
the only lot of animals that had access to the paddock with
the batteries. Lead poisoning is most commonly observed

in calves up to six months of age, suggesting that this in-
creased susceptibility of young cattle to lead poisoning is
due to increased curiosity and behaviors such as licking fo-
reign objects (Blakley 1984, Gava 2001). The neurological
clinical signs presented by the calves, including depression,
pushing the head against objects, blindness and death, and
the absence of macroscopic findings were similar to cases
of lead poisoning in cattle reported by Lemos et al. (2004)
and Traverso et al. (2004).

The source of lead poisoning in animals at this farm was
improperly discarded and mishandled truck batteries, si-
milar to what has been described in the UK, where batte-
ries abandoned in inappropriate places represent a com-
mon cause of lead poisoning in cattle and sheep (Payne &
Livesey 2010).

Histopathological examination revealed mild cortical
astrocytosis in one animal. According to Summers et al.
(1995), this disorder is not commonly described in cat-
tle poisoned by lead; however, it is often reported in dogs
poisoned by this element. This result also differs from the
findings described by Traverso et al. (2004) in cattle poi-
soned by lead. The histopathology of these previous cases
showed neuronal necrosis, cerebrocortical malacia, gliosis
and inclusion bodies in the convoluted tubules of the kid-
neys. Most likely, the acute clinical outcome in the cases in
the present study may have been a contributing factor to
the absence of macroscopic and microscopic lesions.

The chickens in this study showed no clinical neurolo-
gical signs, which may be related to a greater tolerance of
birds to lead. However, Mazliah et al. (1989) administered
daily doses of lead acetate at 5.0 mg/kg body weight to
chickens and observed that the birds presented neuromus-
cular symptoms, such as muscle weakness, atrophy and
motor nerve degeneration. The decrease in oviposition and
the oviposition of eggs with thin or malformed shells, as
reported by the owner, may be related to an interference in
calcium absorption in the digestive tract of the birds becau-
se lead competes with calcium and zinc for absorption and
interferes with vitamin D metabolism (IPCS 1995).

The mean concentrations of lead in certain calf tissues
were approximately five times higher than normal in the
liver and eight times higher than normal in the kidney. In
the livers of chickens, the mean concentration of lead was
approximately six times higher than normal. According to
Radostits et al. (2002), determination of the lead concen-
tration in animal tissues is important for the diagnosis of
lead poisoning, and the tissues that should be analyzed
include the blood, liver, kidney and muscles. Among these,
the kidney is the tissue that will contain the highest con-
centration of lead, as observed in the present study.

High concentrations of lead in liver and kidney samples
from cattle poisoned by lead were also reported in studies
by Lemos et al. (2004) and Traverso et al. (2004). In addi-
tion, lead concentrations in the liver and kidney of poiso-
ned cattle in Rio Grande do Sul were approximately 6 and
82 times greater than normal, while in Mato Grosso do Sul,
the lead concentrations were approximately 2 and 18 times
greater than normal, respectively (Lemos et al. 2004, Tra-
verso et al. 2004).
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CONCLUSION

It can be concluded that the source of the lead that intoxica-
ted the calves and chickens in this study was truck battery
plates used on the farm to store energy captured by solar
panels, which were within reach of the animals.
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