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Abstract: The present study reports a snakebite in a horse in the state of Pará, Brazil. At initial evaluation the 
animal was reluctant to walk and had tachycardia, tachypnea, severe lameness, bleeding on the pastern 
and swelling around the left hind leg. Blood samples from the bleeding sites, took on the first day, showed 
leukocytosis and neutrophilia, whereas biochemical values of urea and creatinine were significantly 
increased. The chosen treatment was snake antivenom, fluid therapy, antibiotics, anti-inflammatory agents 
and diuretic drugs. On the fourth day of therapy, the hematological values were within normal parameters. 
There was improvement related to the clinical lameness and swelling of the limb. However, a decrease in 
water intake and oliguria were observed. On the seventh day the animal died. Necropsy revealed areas of 
hemorrhagic edema in the left hind limb and ventral abdomen; the kidneys presented equimosis in the 
capsule, and when cut they were wet. Moreover, the cortex was pale, slightly yellow and the medullary 
striae had the same aspect. Based on these data, we concluded that the snakebite in the present study was 
caused by Bothrops spp. and that renal failure contributed to death.
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INTRODUCTION

Farmers, ranchers, and also field veterinarians 
believe that snakebites are a common cause 
of death among farm animals, which provoke 
great economic losses. Fatal snakebites in cattle 
are less frequent than it is believed, that is, their 
importance has been overrated (1). Several 
factors indicate that concerning horses, a similar 
situation occurs. In Brazil, a study on snakebites 
in horses revealed only one fatal case caused by 
Bothrops spp. (2). 

Sporadic accidents involving Bothrops snakes 
occur among cattle and horses. Infrequently, 
samples from dead animals are sent to the 
laboratory to establish the cause of death and, 
thus, there is little information on the clinical 
effects provoked by the venom of these snakes 

on such animals (3). In the state of Pará, farmers, 
ranchers and veterinarians have reported the 
occurrence of suspected cases of snakebite in 
horses, cattle and dogs.

The diagnosis of envenomation is difficult to 
define because owners do not usually record the 
exact time of the bite, nor can identify the snake. 
However, during anamnesis, epidemiological data, 
such as the presence of snakes in the region, and 
clinical signs of the animal may give a clue about 
the species of the snake, enabling the veterinarians 
to select the most appropriate treatment (4).

With respect to humans, in São Paulo, a more 
accurate assessment showed that 85.6% of the 
snakebites were caused by Bothrops (5); however, 
a study conducted in the south of Minas Gerais 
state found that most envenomations were caused 
by Crotalus durissus (6).
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Given the scarcity of literature data on 
snakebites in farm animals, this paper aims to 
describe the clinical, pathological and laboratory 
changes in a case of snakebite in a horse in the 
city of Castanhal, Pará state, Brazil.

CASE REPORT

A 15-year old male mixed breed horse, 
weighing about 400 kg, belonged to a farm located 
in the city of Castanhal, state of Pará. According 
to the handler, during the day the animal was 
in a stall and at night it grazed on a paddock of 
star grass (Cynodon nlemfuensis). In the morning 
of August 18, 2009, when collecting the animal, 
the handler found that it had marked lameness; 
its left hind leg was swollen and bleeding in the 
pastern region. Soon, he suspected of snakebite, 
since another farm employee had been bitten by 
a snake and eventually poisonous snakes were 
found, known in the region as pit vipers.

On clinical examination, it was observed that 
the animal had tachycardia, tachypnea, reluctance 
to walk, severe lameness, and bleeding in the 
pastern. A marked increase in volume around 
the left hind limb, extending to the region of the 
foreskin, was also noticed (Figure 1). During 
palpation the animal showed clinical signs of 
pain. Bleeding was also easily observed through 
the perforation left by the needles used for blood 
collection and drug administration (Figure 2). 

Blood samples were collected using 
anticoagulants for complete blood count and 
without anticoagulants for assessment of renal 
function. These samples were collected from the 
jugular vein on the day of the bite (first day) and 
three days after (fourth day). The hematologic 
values   were determined by automatic cell 
counter (DC 550®, CELM, Brazil) and serum 
levels of urea and creatinine were analyzed using 
colorimetric kits (Bioclín®, Doles, Brazil), through 
a spectrophotometer (Bioplus, Bio 2000, Brazil). 
These tests were performed at the Laboratory of 
Clinical Pathology of the Veterinary Diagnostic 
Center (CEDIVET) of  the Federal University of 
Pará, in Castanhal.

The complete blood count on the first day 
showed leukocytosis and neutrophilia. On 
the fourth day, the values   were within normal 
parameters, except for the decreased hematocrit. 
Serum levels of urea and creatinine increased 
progressively: on the first day the values were 84 

Figure 1. Increased size  on the left hind limb and 
foreskin. 

Figure 2. Hemorrhage on the left hind limb through 
the perforation left by the needles after drug 
administration.
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mg/dL of urea and 28 mg/dL of creatinine, and 
on the fourth day respectively, 219 mg/dL and 
5.3 mg/dL (reference range: 10 to 24 mg/dL of 
urea and 1.2 to 1.9 mg/dL of creatinine). From 
the fourth day on, it was observed that the animal 
was occasionally in sternal recumbency or in 
lateral extent, showing difficulty to get up. 

The therapy comprised, since the first aid, 
antivenom, fluid therapy, antibiotics, anti-
inflammatory agents and diuretic drugs was 
chosen. On the fourth day of treatment, the animal 
had an improvement in clinical aspects related to 
lameness and swelling of the limb. However, it 
showed a decrease in water intake and oliguria, 
symptoms that worsened over the course of the 
day. On the seventh day, the animal died.

At necropsy, there were areas of hemorrhagic 
edema around the left hind limb and ventral 
abdomen that reached the subcutaneous tissue 
and muscles (Figure 3). The kidneys had equimosis 
on the capsule and were wet at cutting, the cortex 
was pale, slightly yellowish and the medullary 
region showed the same striation appearance. The 
other organs did not show significant alterations.

Samples of different organs and tissues were 
collected and placed in 10% formalin. The 

material was processed routinely and stained 
with hematoxylin-eosin (HE) in the Department 
of Pathology of the Animal Health Project of 
Embrapa in association with the Federal Rural 
University of Rio de Janeiro. The histopathology 
revealed in the renal cortex areas where the urine 
tubules suffered coagulative necrosis and in the 
interstitial cortical tissue, edema with no purulent 
infiltrates, focal congestion and hemorrhage were 
observed. The liver presented severe congestion, 
mainly centrilobular. In the cuttings of the 
striated muscle there was no purulent infiltrates 
between the fibers. In the lung, there were areas 
of congestion.

DISCUSSION

The clinical and histopathological findings 
observed in the horse of this case are consistent 
with those previously described for Bothrops 
spp. envenomation. It is important to notice that 
although the bite was on the limb, the animal 
developed systemic problems and died. This was 
observed  in an experiment, in which Bothrops 
spp. venom was inoculated, through the skin, on 
the left front leg of an animal that also developed 

Figure 3.  Hemorrhagic edema in the affected limb.
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systemic disturbances caused by hemorrhagic 
problems, resulting in death (7).

The increased size of the affected limb, 
in the present study, is probably due to local 
inflammation. Bothrops venom has proteolytic 
activity, which is  believed to be responsible 
for the inflammation.   However, it is not clear 
whether these local effects could be reproduced 
by purified components, such as the principles of 
bleeding or proteases, or even if the proteolytic 
activity of these components act to damage the 
tissue (8).

The decrease of hematocrit level, on the fourth 
day, may be attributed to the hemorrhagic edema 
and the bleeding, since some animals might 
develop anemia due to severe bleedings (9). 
In previous studies on animals with venom of 
Bothrops alternatus, the animals bled easily and 
had decreased hematocrit and hemoglobin (10).

The leukocytosis provoked by neutrophilia 
observed in the tests of the first day disappeared 
on the fourth day. This alteration may be due to the 
stress experienced by the animal. Nevertheless, 
this result differs from that described by 
Chiacchio et al. (9), who reported Bothrops bites 
in three horses that revealed no changes in white 
blood cell count.

The increase in urea and creatinine levels may 
be explained by the acute renal failure that may 
occur due to several factors, such as disseminated 
intravascular coagulation, hypotension, direct 
nephrotoxic action of the venom, and hemolysis 
(11, 12). Tachycardia and tachypnea may be 
due to the stress and pain (3). These findings 
did not agree with those by Chiacchio et al. (9), 
who described that the envenomed horses had 
no alterations in heart and breathing rates. In 
the current study, the presence of hemorrhagic 
edema observed at autopsy corroborates the 
experimental Bothrops envenomation in cattle 
(10, 13).

In tests performed in cattle, Bothrops venom 
– regardless of inoculation route, dose and 
application site – produced edema (14). Moreover, 
another work found that in cases of Bothrops 
envenomation in cattle, sheep and horses, the 
swelling was due to severe bleeding and not to 
edema (10). In the current report, necrosis was 
not observed in the assumed bite site, which 
corroborates studies on experimental inoculation 
of Bothrops venom in horses, sheep, goats, pigs, 
cats, rats and mice (15).

Despite the treatment that was initiated on the 
first day, it was only partially effective, since the 
horse had recovered from some clinical signs, 
but died on the seventh day. We believe that the 
renal failure contributed to the death. Based on 
these data, we may suggest that the snakebite was 
caused by Bothrops spp.
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