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ABSTRACT

Background: South American rattlesnake (Crotalus durissus spp.) envenomation is rarely reported in small animals and 
livestock in Brazil. Minor swelling at the snakebite site, skeletal muscle, and renal damage, and severe neurological signs 
characterize the crotalic envenomation. This case report aims to present epidemiological, clinical, and pathological data 
of two cases of Crotalus durissus spp envenomation in dogs in the Northeast of Brazil.
Cases: Envenomation by Crotalus durissus spp. was recorded in two dogs in Patos, State of Paraíba, Brazil. In Case 1, 
the dog presented flaccid paralysis, hyporeflexia, a deficit of cranial nerves, epistaxis, and gingival hemorrhages. Labora-
tory assay showed proteinuria, myoglobinuria, regenerative thrombocytopenia, and increased serum activities of creatine 
kinase (CK), aspartate aminotransferase (AST), alanine aminotransferase (ALT), and alkaline phosphatase (ALP). The dog 
was medicated with crotalic antivenom and wholly recovered from local and systemic clinical signs. In Case 2, the dog 
died and was detected fang marks at the ventral region of the left mandible (two small parallel perforations spaced 2.0 cm 
apart) at the snakebite site. Cyanosis of the oral cavity, congestion, and hemorrhages in several organs were observed at 
necropsy. Tubular nephrosis, muscular necrosis, hepatocytes swelling were observed. The owners witnessed snakebites, 
and the rattlesnakes (Crotalus durissus spp.) identified by the rattle at the end portion of the tail in both cases. 
Discussion: Natural South American rattlesnake envenomation presents complex clinical signs that makes diagnosis a 
challenge for veterinary practitioners. The criteria for the correct diagnosis and observed in the two dogs include witness of 
the snakebite, identification of the snake, detection of fang marks, clinical-pathological findings, and therapeutic response 
to treatment with specific anti-venom. The dog’s owners did not identify the subspecies of rattlesnakes; however, Crota-
lus durissus cascavella and Crotalus durissus collilineatus are the only species found in the Northeast region of Brazil. 
Crotoxin is the primary toxic component of South American rattlesnake, which induces neuromuscular blockage, and 
neurological signs (skeletal muscle flaccid paralysis, apathy, hyporeflexia, cranial nerve deficits). These clinical signs are 
similar to those observed in the two dogs. Respiratory distress, cyanosis, pulmonary edema, and hemorrhage are second-
ary to respiratory muscle paralysis and also detected in a dog (Case 2) with crotalic envenomation. Minor local swelling 
at the snakebite site,  myotoxicity observed in both dogs (high serum activities of CK and AST - Case 1), degeneration 
and necrosis of muscle fibers - Case 2), and fang marks observed in Case 2, strengthen the diagnosis of Crotalus durissus 
envenomation. Nephrotoxicity was also detected in both dogs (increased specific gravity of urine - Case 1 and myoglobin 
deposition and degeneration of renal epithelial tubular cells - Case 2). Coagulative disorders and hepatotoxicity are infre-
quently in domestic animals and humans with crotalic envenomation. High serum activities of ALP and ALT in Case 1, 
and swelling of hepatocytes in Case 2, suggest liver damage associated with the crotalic envenomation. The differential 
diagnosis of South American rattlesnake envenomation should be included in dogs with acute neuromuscular flaccid 
paralysis, associated or not with bleeding disorders, myoglobinuria, and acute kidney injury.

Keywords: Crotalus durissus spp., dog, snakebite, crotalic envenomation, toxic myopathy.
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INTRODUCTION 

South American rattlesnake (Crotalus durissus 
spp.) envenomation induces severe clinical signs in 
domestic animals and humans, mainly characterized by 
neuromuscular impairment, rhabdomyolysis and acute 
kidney injury (AKI). Effects of the Crotalus venom 
include reduced local reaction at the snakebite site, 
neurological signs, respiratory failure, nephrotoxicity, 
and coagulation disorders [24].

Snakebites cause death and substantial economic 
loss in domestic animals worldwide; however, reports of 
epidemiological, pathological, and clinical data are still 
scarce [6]. Crotalic envenomation presents a small fre-
quency in humans (8 to 20%) in comparison with reports 
of bothropic envenomation (80 to 90%) in Brazil [10]. 
Natural bothropic envenomation is also more frequent in 
dogs and cats [20,22,35], and in farm animals [19,23,38]. 

Natural Crotalus durissus terrificus envenom-
ations have been rarely reported in dogs in Brazil [8] 
and Argentina [18], and there are no cases reported 
in livestock [36]. Experimental crotalic envenom-
ations have been conducted in dogs [33], cattle [11], 
and horses [21] to evaluate clinical and pathological 
changes. Considering the rarity in domestic animals, 
this report aims to provide information on clinical 
signs, laboratory, gross and histopathological findings 
of two natural cases of crotalic envenomation in dogs 
in the Northeast of Brazil.

CASES

Case 1

An adult male mongrel dog was admitted for vet-
erinary care 38 h after a rattlesnake snakebite witnessed 
by the owner in the municipality of Patos, Paraíba State 
(PB), Northeastern Brazil. Clinical signs included apathy, 
hyporeflexia, flaccid paralysis of limbs, paralysis of the 
ocular muscles, anisocoria, fascial and trigeminal nerve 
deficits (Figure 1 A), reduced lingual muscle tonus, 
dehydration, congestion of oral and ocular mucosae, 
epistaxis and bleeding through the mouth. The swell-
ing of the dorsolateral nasal region was detected at the 
snakebite site. Serial complete blood cell count (Table 1) 
revealed thrombocytopenia, macroplatelets, neutrophilia, 
and monocytosis. Proteinuria, severe myoglobinuria, and 
high urine specific gravity (1.060) were also detected. 
Creatine kinase (CK), aspartate aminotransferase (AST), 
alanine aminotransferase (ALT), and alkaline phospha-

tase (ALP) serum activities were increased even when 
the patient was discharged (Table 2).

One day before, the dog was in recumbency, 
lethargic, anorexic, and blind. Three ampoules of 20 
mL of polyvalent antivenom (Master Soro Plus®)1 
capable of neutralizing up to 90 mg of crotalic venom 
were administered intramuscularly. Significant clinical 
improvement occurred 5 h after administration of the 
antivenom, and the animal was fully recovered 6 days 
after the incident. 

Case 2

The owner witnessed the snake biting of an adult 
male mongrel dog in the municipality of Patos, PB, Brazil. 
The animal presented mainly nervous signs similar to case 
1 and later was comatose. The dog died after a clinical 
evolution of nearly 24 h and was taken for necropsy. The 
main gross findings were fang marks (two small parallel 
perforations spaced 2.0 cm apart) surrounded by hemor-
rhages in the skin and subcutaneous tissues on the ventral 
side of the left jaw (Figure 1 B). The oral mucosa and 
tongue were cyanotic, and the lungs presented multifo-
cal petechiae and suffusions. The kidneys were diffusely 
red-brown with moderate cortical pallor. 

Histologically, moderate edema and conges-
tion in the dermis and muscles, marked rhabdomy-
olysis (hyaline and floccular necrosis) characterized 
by hyalinization of muscle fibers, loss of striations 
and fragmentation (Figure 2 A) were observed at the 
snakebite site. Multifocal inflammatory infiltrate of 
neutrophils, some lymphocytes, plasma cells, and rare 
macrophages were also detected surrounding the fang 
marks. Kidneys presented acute severe tubular necro-
sis, cellular debris, hyaline, and granular casts in the 
lumen of the tubules (Figure 2 B). The affected tubules 
had a brownish pigment (myoglobin) in the cytoplasm 
of the remaining epithelial cells. Other gross findings 
included multifocal areas of hemorrhage and edema 
in the lungs, and liver with congestion of centrilobular 
and diffuse hydropic degeneration of hepatocytes. 

The owners of dogs in Cases 1 and 2 killed and 
identified the rattlesnakes by the terminal portion of the 
tail. Unfortunately, the identification of the subspecies 
of South American rattlesnake was not conducted. 

DISCUSSION

Crotalus spp. envenomations in domestic 
animals have been infrequently reported in Brazil. In 
dogs, as well as in other domestic animals and humans, 
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crotalic envenomation presents complex clinical and 

pathological changes that make it a challenge for the 

correct diagnosis. The main criteria for the determina-

tion of crotalic envenomation, and observed in two dogs 

in the Northeastern of Brazil include: witness of the 

snakebite, identification of the snake, detection of fang 

marks, clinical-pathological findings and also a therapeu-

tic response to the treatment with specific anti-venom.

Crotalic envenomation presents a complex 
diagnosis, and snake identification is one of the most 
important criteria. In both cases, the owners identi-
fied South American rattlesnakes by the presence of a 
rattle on the terminal portion of the tail. Snakebites in 
domestic animals are rarely witnessed, which makes it 
challenging to identify the genus of snakes to institute 
appropriate treatment [5]. Crotalus durissus is the 
unique species of the genus Crotalus in Brazil with 

Figure 1. Crotalus envenomation in dogs. A(Case 1)- Bilateral palpebral ptosis and mild swelling at the face. B(Case 2)- Skin. Suffusion at the rattlesnake 
bite site on the ventral left side of the jaw (arrow). Close view: two fang marks (arrow heads) interspaced 2.0 cm apart. 

Figure 2. Crotalus envenomation in a dog (Case 2). A- Snakebite site, skin. Hyalinization and necrosis of muscle fibers (asterisk) [H&E, 400x]. B- 
Kidney. Tubular necrosis (arrows) and hyaline casts in the lumen of the tubules (arrow heads) [H&E, 200x].
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Table 1. Complete blood cell count in a dog (Case 1) with natural Crotalus envenomation.

Parameter Number of days after envenomation Reference range*

2 3 6

Erythrocytes (x106/µL) 6.5a 4.5 6.5 5.5-8.5

Hematocrit (%) 43 30 38 37-55

Hemoglobin (g/dL) 14.5 10.2 14.4 12-18

White blood cells (µL) 24,450 ND# 22,700 6,000-17,000

Neutrophils

Segmented (µL) 18,620 ND 16,117    3,000-11,500

Bands (µL) 980  ND    227 0-300

Lymphocytes (µL) 1,960 ND 2,724 1,000-4,800

Eosinophils (µL) 0 ND 1,135 100-1,250

Monocytes (µL) 2,940 ND 2,497 150-1,350

Platelets (µL) 96,000b 72,000 246,000 200,000-500,000
aPresence of immature red blood cells.  bPresence of macroplatelets. #Not determined. *[9]

Table 2. Serum biochemistry of a dog (Case 1) with natural Crotalus envenomation. 

Parameter Number of days after envenomation Reference range*

2 3 4 5 6

CK (U/L) _ 5,173 995 728 655 <125

AST (U/L) 591 204 94 57 52 10-88

ALT (U/L) 151 125 78 73 73 21-102

ALP (U/L) 331 398 265 232 207 20-156

Urea nitrogen (mg/dL) 36 46 25 19 32 21-60

Creatinin (mg/dL) 0.7 0.8 0.5 0.7 1.0 0.5-1.5

Protein (g/dL) 7.7 4.4 5.5 5.3 5.8 5.4-7.1

Albumin (g/dL) 2.3 2.3 2.6 2.4 2.9 2.6-3.3
CK= creatine kinase; AST=aspartate aminotransferase; ALT= alanine aminotransferase; ALP= alkaline phosphatase; *[17].

two subspecies, Crotalus durissus cascavella and C. 
d. collilineatus present both in Northeastern Brazil [2].

Clinical findings observed in Cases 1 and 2 were 
mainly constituted by nervous signs such as skeletal 
muscle flaccid paralysis, apathy, hyporeflexia, cranial 
nerve deficits, and comatose state were similar to that 
observed in dogs naturally envenomed by Crotalus spp. 
[8,18], and in cattle and horses experimentally enven-
omed with crotalic venom [11,21]. Crotoxin, a potent 
neurotoxin, is the main component in the venom of the 
South American rattlesnakes [7], which blocks presyn-
aptic transmission at the neuromuscular junctions [2].

Cyanosis observed in Case 2 possibly reflects 
a respiratory insufficiency associated with muscle im-
pairment, similarly to that reported in cases of Crotalus 
spp. envenomation in humans [15]. Pulmonary edema 
and hemorrhage detected in experimental envenom-
ation with C. durissus venom [27], may also cause 
respiratory distress contributing to cyanosis.

Dogs with crotalic envenomation showed mild 
local reactions such as minor swelling, erythema, and 
fang marks at the snakebite site. Local changes at the 
snakebite site in South American rattlesnake enven-
omation may be absent or with mild tissue reactions 
(edema and erythema), and making it difficult to iden-
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tify [24]. In contrast, the North American rattlesnake 
envenomation, frequently induces tissue necrosis at the 
snakebite site due to the action of proteolytic enzymes 
and myotoxins contained within the venom [1,13]. 
Although both snakes belong to the Crotalus genus, 
variations in venom composition between South and 
North American rattlesnakes [24] may explain differ-
ences in local reaction at the snakebite site.

Muscle necrosis observed in Case 2 was similar 
to those found in cattle experimentally inoculated with 
C. durissus venom [11]. The myotoxic action induces 
injury on muscle fibers types I and II [31] mainly due 
to the major crotalic venom toxin (crotoxin) properties 
[28]. Additionally, crotamine, another component of 
C. durissus venom, induces depolarization of the sar-
colemma, calcium influx into the myofiber, and cell 
death [32]. The increase in serum CK and AST activi-
ties in Case 1 and the pathological muscular changes 
in Case 2 reflected the myotoxic effect and muscle 
necrosis of crotalic venom in dogs. Local reaction and 
muscle necrosis at the snakebite site possibly triggered 
the neutrophilia with mild left shift detected in Case 1. 

Renal lesions detected in Case 2 are charac-
teristic of acute tubular necrosis, secondary to myo-
globin deposition in renal tubules and myoglobinuria. 
Despite normal serum levels of urea and creatinine, 
the dog (Case 1) presented proteinuria associated with 
elevated urine specific gravity suggesting acute tubular 
injury. Crotoxin is also considered the main fraction 
of C. durissus venom that induces acute kidney in-
jury [12,25,26], which is regarded as one of the most 
important causes of death (29%) in human patients 
envenomed by C. durissus [29]. 

Nephrotoxicity was not recognized in experi-
mental crotalic envenomation in livestock in Brazil 
[37]. In our two cases of C. durissus envenomation in 
dogs, myoglobinuria and nephrotoxicity were signifi-
cant findings similar to that reported in humans [24]. 
Acute tubular necrosis and myoglobin deposition in 
renal tubular cells detected in a dog in Northwestern 
Brazil (Case 2), highlights the relevance of the neph-
rotoxicity in the crotalic envenomation and probably 
contributed to the animal’s death. 

Hemorrhages in organs, tissues, and at the 
snakebite site occurred in both envenomed dogs, and 
also thrombocytopenia in Case 1. Severe cases of C. 
durissus envenomation in humans are also character-

ized by hemorrhages [34], coagulative disorders, and 
these changes were not reported in envenomed dogs in 
the Southeast of Brazil and Argentina [8,18].

Increased clotting time and afibrinogenemia 
are common findings in most human cases of crotalic 
envenomation in Brazil [14,16]. Gyrotoxin, a compo-
nent of crotalic venom, presents a thrombin-like action 
triggering blood clotting through several pathways, 
inducing thrombosis, defibrinogenation, and in some 
cases, disseminated intravascular coagulation. Con-
vulxin, a platelet aggregator, has been suggested to play 
an additional role in the pathogenesis of hemorrhage 
in Crotalus durissus envenomation [30]. Hemorrhages 
and thrombocytopenia observed in two dogs with 
crotalic envenomation, strengthen the importance of 
hemostatic disorders induced by the South American 
rattlesnake venom.

Crotalic venom can also induce degeneration, 
necrosis, and mitochondrial injury of hepatocytes asso-
ciated with an increase of pro-inflammatory cytokines 
and high ALP and ALT serum activities [3,4]. Dogs 
with crotalic envenomation reported here present ALP 
and ALT serum activities increased in Case 1, and 
hepatic degeneration and injury in Case 2. 

The differential diagnosis of Crotalus durissus 
spp. snakebites include Micrurus sp. or Lachesis sp. 
envenomations in patients with neurologic signs [24]. 
Other diseases characterized by a flaccid paralysis 
such as botulism, organophosphates and carbamates 
poisoning, tick paralysis, polyradiculoneuritis (Coon-
hound paralysis), and myasthenia gravis should also 
be considered in differential diagnoses of Crotalus 
envenomation in dogs. South American rattlesnake 
envenomation diagnostic criteria are poorly reported in 
domestic animals in Brazil. Our report aims to improve 
the crotalic envenomation diagnosis allowing fast and 
correct therapeutics and reducing the lethality.
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