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LEAD POISONING IN DOG — CASE REPORT
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ABSTRACT: The present study reports the occurrence of lead poisoning in a male, 2 year-old
mongrel dog attended at UNESP Botucatu Veterinary Hospital. The animal was brought to the
hospital with claim of gastrointestinal and nervous disturbs for 10 days, worsening in the last 24
hours. After unsuccessfully attempts to control status epileticus, the animal died. Hematological
evaluation revealed significant rubricytosis and basophilic stippling, highly suggestive of lead
poisoning. Serum lead concentration confirmed toxic levels of this element. Necropsy evidenced the
presence of foreign bodies in stomach (one stone and two metallic objects) and, microscopically,
characteristic inclusions in renal parenchyma. Fragments obtained from liver and kidneys revealed
lead concentrations of 0, 8 pug/g and 25 ug/g, respectively, which in association to clinical signs of
saturnism, determined the diagnosis of lead poisoning.
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INTOXICACAO POR CHUMBO EM UM CAO — RELATO DE CASO

RESUMO: O presente trabalho relata a ocorréncia de intoxicagdo por chumbo em um canino macho,
sem raca definida, de dois anos de idade, atendido pelo Hospital Veterinario da UNESP de Botucatu.
O animal veio para o atendimento com histérico de disturbios neurolégicos e gastrointestinais, com
inicio do quadro ha dez dias e piora nas Ultimas 24 horas. O cdo veio a 6bito apds tentativas
frustradas de controlar o status epileticus. A avaliagdo hematoldgica revelou marcante rubricitose e
ponteados basofilicos, altamente sugestivos de intoxicagao por chumbo. A concentragdo sérica de
chumbo confirmou niveis téxicos desse elemento. A necropsia mostrou a presenca de trés corpos
estranhos estomacais (uma pedra e dois objetos metalicos) e, na microscopia, inclusdes
caracteristicas em parénquima renal. Fragmentos obtidos de figado e rins, que revelaram
concentragdes plumbicas de 0,8 pg/g e 25ug/g, respectivamente, valores que, associados aos sinais
clinicos da doenga, firmam o diagnéstico de intoxicagéo por chumbo.
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INTRODUCTION

Lead (or plumbus) is a metal found
in the nature in free state or in
composition with a variety of elements
(Cordeiro e Lima Filho, 1995). Because
of its low point of fusion and high
maleability, lead was one of the first
metals manipulated by men and,
consequently, one of the first known
toxic compounds (Cordeiro e Lima Filho,
1995; Hueza et al., 2008). Because it is
highly resistant to atmospheric corrosion
and to the effects of acids, specially
sulphuric acid, lead is commonly used in
construction materials, batteries,
chemical products, tubes, cables,
paintings among others (Caldeira et al.,
2000).

Health risks associated to lead
exposure were verified at least 2000
years ago (Spinola et al., 1980;
Windebank, 1993). Unlike  other
elements — as iron, zinc, cobalt, chrome,
manganese and copper — lead is an
element absolutely estrange to animal
metabolism in any quantity. It is
considered a neurotoxin which presence
above a critical concentration in diverse
tissues interferes with  metabolic
pathways, causing clinical signs of the
disease known as saturnism or lead
poisoning (Cordeiro e Lima Filho, 1995).

The absorption of lead by digestive
organs depends mainly on dietary
factors, as the state of fasting, ingestion
of proteins and the presence of calcium,
iron and phosphorus. A deficiency of
those elements enhances lead
absorption and vice-versa, probably due
to competition for a common mechanism
of transport (Sadao, 2002). It is
important to remember that young
animals absorb higher quantities of lead
than adult individuals, because of
particularities of enterocytes during
growing age, similarly to what is
observed in humans (Hueza et al.,
2008).

International literature presents
many studies on the effects of lead
poisoning in the organism, demonstra-
ting that multiple organs may be affected
(Moreira e Moreira, 2004). When lead
achieves peripheral circulation, it
accumulates in liver, spleen, kidneys,
heart, lungs, brain, muscles and
skeleton, and the main deleterious
effects are manifested by hematological,
nervous, renal, gastrointestinal and
reproductive functions (Jacob et al.,
2002). Neurological alterations include

seizures, aggressiveness and
temperament alterations (MclLeavey,
1977).

In order to prevent the occurrence
of poisoning, it is necessary to avoid
contact of the animals with lead
containing products, with possibly
contaminated ground, as places where
there were industries or battery deposit,
and areas next to those (Hueza et al.,
2008).

The animals are important
sentinels to detect lead poisoning in
humans and this makes the correct
diagnosis even more important (Lange
et al., 2003). The aim of the present
study is to report a case of lead
poisoning in a male, 2 year-old mongrel
dog attended at UNESP Botucatu
Veterinary Hospital.

MATERIAL AND METHODS

A male, two year-old mongrel dog
was brought to the Veterinary Hospital at
UNESP Botucatu with claim of
neurological (agitation, vocalization,
head-pressing and seizures) and
gastrointestinal (hyporexia and
sialorrhea) disturbs for 10 days,
significantly worsening in the last 24
hours. The animal was not vaccinated
for infecto-contagious diseases and was
in contact with two asymptomatic dogs.
The animal was fed homemade food ad
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libitum and the owner reported its
tendency to eat many objects.

The animal was presented in
status epileticus and intravenous
treatment with diazepam and
phenobarbital was instituted with four
injections at 20 minutes intervals,
without complete remission of seizures.
Because seizures were refractory to this
protocol, intravenous thiopental was
used to maintain the animal sedated.
Physical examination evidenced pale
ocular and oral mucosas, discreet
crepitation in lung fields and significant
tension of mandibular  muscles.
Hematological  evaluation  revealed
normocytic normochromic anemia with

marked rubricytosis (150
metarubricytes/100 leukocytes),
presence of basophilic stippling (Figure
1), anisocytosis, polychromasia,
neutrophilic leukocytosis and
monocytosis.
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Figure 1- Blood smear: basophilic stippling in a
red blood cell (arrow).

After this hematological findings of
rubricytosis and basophilic stippling
highly suggestive of lead poisoning, the
owners were questioned in order to
establish a possible source of
contamination to confirm the suspect
diagnosis. The owner reported that the
dog used to gnaw the walls and that,

approximately one month before, her
husband left an opened motorcycle
battery exposed to the animal for some
time.

Figure 2 - Foreign bodies found in
stomach.

patient’s

In order to confirm the diagnostic
suspect, blood samples were sent to the
Center of Toxicological Assistance of the
University (CEATOX) and the serum
lead dosage was 25 pg/dl. After 6h of
anesthesia and some unsuccessful
attempts to let the animal awake without
seizures, the animal died.

Necropsy evidenced cyanotic
mucosas and the classical lead line in
the gums. There were also extensive
focal areas of congestion in lungs, liver
congestion, paleness of heart and
kidneys, mild gastroenteritis and
presence of foreign bodies in stomach
(Figure  2).  Microscopy revealed
congestion, significant alveolar edema
(Figure 4) and emphysema in lungs and
congestion, trabecullar displacement
and degeneration of hepatocytes.
Kidneys presented protein in Bowman
space (Figure 3), degeneration and
acute tubular necrosis, and
hemoglobinuria. Central nervous system
presented necrosis of subcortical white
substance, pronounced gliosis,
chromatolysis, satellitosis and intense
Wallerian degeneration. Death was
attributed to respiratory insufficiency and
the main process was probable
exogenous intoxication.
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Figure 3 - Kidney. Large arrow: protein content
in glomeruli. Small arrow: tubular degeneration.
Hematoxylin-Eosin staining. Obj 20x.
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Figure 4 - Lung. Arrow: pronounced alveolar
edema. Hematoxylin-Eosin staining. Obj 20x.

Tissue fragments were also sent to
toxicological analysis  and lead
concentrations of 0.8 pg/g and 25ug/g,
were obtained for liver and kidneys,
respectively. These values, associated
to clinical signs and necropsy findings,
confirm the diagnosis of lead poisoning.

RESULTS AND DISCUSSION

Both in companion and production
animals, lead poisoning is usually
manifested acutely and the chronic
disease is rarely observed (Hueza et al.,
2008). In the present report, the
symptoms have initiated 10 days before
and worsened in the last 24 hour.

Most animals acutely poisoned
manifest nervous (encephalopathy) and

also gastrointestinal symptoms. In pets,
nervous signs include behavioral
alterations, apathy, ataxia, nystagmus,
opistotonus, seizures and, in some
cases, blindness (Hueza et al., 2008). In
the present report, the animal presented
both neurological (agitation, vocalization,
head-pressing and seizures) and

gastrointestinal (hyporexia and
sialorrhea) signs.
Literature evidences the

occurrence of neurophysiologic disturbs
caused by lead exposure in children,
including deficits of attention,
concentration, memory, intelligence,
learning, language and psychomotor
behavior, = growing  disturbs and
endocrine effects of varying degrees
(Lanphear et al., 2000; Schnaas et al.,
1999; Wasserman et al., 1993). In the
present case it was not possible to
observe if the dog would present signs
of those alterations because it has been
sedated and died in few hours.

Hematological evaluation revealed
marked rubricytosis (150
metarubricytes/100 leukocytes),
presence of basophilic stippling,
anisocytosis, polychromasia,
neutrophilic leukocytosis and
monocytosis, which are important in the
case of suspect lead poisoning.

The most indicated laboratory
exam in the diagnosis of lead poisoning
is the detection of this element in feces,
urine, milk and, specially, in heparinized
blood (Hueza et al., 2008). Samples of
blood, liver and kidneys were sent to
CEATOX for lead dosage and values
obtained were above acceptable limits,
specially considering that lead is always
exogenous and does not participate in
metabolic functions. Those values,
associated to necropsy findings made
possible to confirm the diagnosis of lead
poisoning.

Though radiological exam it is
possible to observe lead lines in long
bone metaphysis of poisoned animals
and this may be an additional tool to

Archives of Veterinary Science, v.15, n.3, p.157-162, 2010.



Palumbo et al. (2010)

161

conclude diagnosis (Knight and Kumar,
2003), but in the present case this exam
was not performed.

In small animals, it is necessary to
differentiate lead poisoning from rabies,
nutritional  deficiencies that cause
neurological alterations and, in dogs,
from canine distemper (Hueza et al.,
2008). The animal in the present case
was not vaccinated for infectious
diseases, but it was in contact to two
asymptomatic dogs and necropsy did
not evidence signs of infectious
diseases.

Among environmental pollutants,
lead is being considered by several
authors as the inorganic element that
offer more risk to production animals
health, particularly for bovine herds
(Margal et al., 1999; Margal and Trunkl,
1994), that may be exposed by ingestion
of contaminated grass, water or mineral
formulations (AAFCOI, 1993; Marcal et
al., 1998).

Industrial use of lead is extensive,
but the production of batteries
represents, probably, the larger
consume of this substance in developing
countries (Araujo et al., 1999; Jacob et
al., 2002). In the present case, the
owner informed that the animal used to
gnaw the walls and that one month
before the animal was exposed to an
opened motorcycle battery. Foreign
bodies found in stomach were probably
the source of poisoning.

According to the literature,
microscopic examination of tissues
demonstrates the presence of neuronal
necrosis, Purkinje cells degeneration,
astrocyte proliferation and demyelination
of peripheral nerves in nervous system
and the presence of inclusion corpuscles
in renal, hepatic and splenic cells
(Hueza et al.,, 2008). Macro and
microscopic alterations reported in the
present case were compatible to the
suspect of lead poisoning.

CONCLUSION

The case reported in the present
study shows interesting and challenging
aspects. The clinical signs are non-
specific, what could make difficult to
determine diagnosis. Although during
anamnesis the clinicians have already
suspected of lead poisoning.

Early diagnosis of lead poisoning in
animals is very important, as the source
of contamination may be the same for
humans, and animals may be used as
sentinels to detect human exposure and
help in early diagnosis and successful
treatment.

Due to multisystemic character of
lead poisoning, one should always
suspect this disease when animals
present neurological alterations and
should use diagnostic  methods
associating observations of blood count,
serum dosage and, if it is the case,
necropsy.
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