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This paper presents a case report of a presumptive poisonous snake bite in a 12
months old shepherd dog in Juiz de Fora, Minas Gerais, Brazil. The dog had returned
after wandering around a farm on the afternoon of Day 1. On the morning of Day 2
“Mel” presented a swollen head, hemorrhage from both nostrils and mouth, salivation
and weakness. In spite of the evident clinical manifestations, “Mel” wasalert during the
examination. The body temperature was slightly increased (38.8°C). Despite the
apparently stable condition, at the end of Day 2, “Mel” suddenly suffered a severe
circulatory crisis with respiratory standstill causing a life-threatening situation, which
required immediate intensive hospital care. Infestations with tick-transmitted blood
parasites (Rhipicephalus sanguineus) such as Rickettsia are frequent in the region,
and they have the potential to increase the impact of snakebite. At the end of Day 3,
“Mél’s’ clinical signswere stable again. On the morning of Day 4, treatment was finished
and the dog released from hospital. Based on our experience, we recommend suspect
snakebitesto betreated seriously with patients being hospitalized immediately. A sudden
circulatory crisisis possible and may need to be dealt with extreme emergency to avoid
life-threatening complications. Farm dogs fulfil important functions such as watch and
hunt dogs and frontline biological detectors of venomous animals. Based on anecdotal
evidence, we estimate that they arelikely to prevent human exposure. But further socio-
epidemic studies, e.g. comparison of prevalence and incidence rates of contact casesin
humans on farmswith and without dogs are necessary to test and quantify thishypothesis.
We describe clinical signs, treatment and recovery of a supposed bothrops snakebite as
a brief case study.
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RESUMO. Este manuscrito gpresentaumrel ato de caso
presumivel sobre picadade cobravenenosanum céo
pastor de 12 meses deidade, em Juiz de Fora, Minas
Gerais, Brasil. O céo haviaretornado, depoisde passe-
ar numafazendaatarde, no primeirodia. Namanhado
segundodia“Mé”, gpresentou cabecainchada, hemor-
ragiaem ambasas narinas e naboca, salivacdo intensa
efragueza. Apesar das manifestacBesclinicaseviden-
tes, “Md” etavadertaefoi participativadurante o exa-
me. A temperaturacorpora esteveligeiramenteelevada
(38,8°C). Apesar dacondicdo geral estavel; derepen-
te, nofinal do segundodia, “Mel” comegou asofrer de
gravecrisecardio-respiratériacausando-lheriscodevida
gue necessitou imedi atamente de cuidados hospitalares
intensivos. Houve suspeitas de infestacbes por hemato-
Zo&rios, transmitidospor carrapato (Rhipicephalus san-
guineus), taiscomo: Rickettsia spp., bastante frequen-
tesnaregido e com potencial de aumentar o impacto
dos acidentes ofidicos. Ao final do terceiro dia, Mel

apresentou parametrosfisol 0gicosestéveisnovamente.
Namanhéado dia4°, o tratamento foi concluido eo céo
liberado da Clini caveterinéria. Baseados em nossa ex-
periéncia, recomendamos que, em casos sériosde sus-
peitade picadade cobra, os pacientes devem ser inter-
nadosimediatamente. A stbitacrisecirculatériaé pro-
vavel deocorrer e precisaser tratadacom extremaur-
géncia, paraevitar complicagdes sérias. Nafazenda, os
caes desempenham fungdesimportantes, como dealer-
ta, busca e detectores de animais pegonhentos. Com
apoio em evidénciasaneddticas, estima-se quefossem
susceptiveisde prevenir aexposi cao humana. Mas, no-
vos estudos soci o-epidémicos, por exemplo, compara-
cao dastaxasde prevalénciaeincidénciade casosem
sereshumanosem contato com granjas, com e sem caes,
S80 necessarias paradesafiar e quantificar essahipéte-
se. Sendo assim, descrevem-se 0s sintomeas, tratamen-
to evd orizacdo deumasupostamordidade cobra,como
um breverelato de caso.

PALAVRAS-CHAVE. Picadade cobra, tratamento anti-ofidico,
sintomas, estudo de caso, cdo, prevensao a exposi¢cao huma-
na.

INTRODUCTION

Therearefour generaof poisonoussnakesin Brazil.
Thehighest prevalence of snakebiteisdueto thegenus
Bothrops, which accountsfor 73.5% of notified human
cases nationally (Acidentes ofidicos, 2010, Ferreira
Junior et a. 2004). Decreasing prevalences are repor-
ted for snakes belonging to the following genera:
Crotalus (7.5%), Lachesis (3.0%) and finaly Elapidae
(0.7%) with variationsdepending onthegeographic dis-

Table 1. Percentage of registered human accidents with snakes
in Brazil (GVE 2010)

Genus or type of snake Percentage
Bothrops 73.5
Crotalus 7.5
Lachesis 3.0
Elapidea 0.7
Non-venemous snakes 3
Non-identified snake 11.8

tribution (Table 1) (GVE 2010, MS 2005). Recent
changesinterminology wereappliedto* Jararaca’ and
“Cascaveis’, who belong to the genus Viperidae, with
thefollowing representatives: Bothrops, Bothriopsis,
Bothrocophias, Bothropoides, Caudisona, Lachesis
and Rhinocerophis (Bérnils 2009). Inthe state of Mi-
nasGeras, incidentswith 12 speciesof poisonoussnakes
have been reported. The most frequent incidents occur
with Micrurus ibiboboca in Northern Minas Geraisand
Bothrops fonsecai (Rhinocerophis itapetiningae)
(Bérnils 2009) in the South of Minas Gerais and
Bothrops itapetiningae (Rhinocerophis itapetiningae
(Bérnils2009) intheregion caled“ Triangulo Mineiro”
(Felo & Caramaschi 2002). Theincidence of reported
cases of poisonous snake encountersincreased yearly
between 2000-2005 with apeak of 28.597 accidents
in 2005 and an overall incidence of 15 cases/100.000
inhabitantsinall of Brazil. From 2005 to 2008, theinci-
dence decreased yearly with 26.156 accidents, or 13.8
cases/100.000 inhabitants, in 2008. Thereisaconside-
rableregiona variationin accidentsin Brazil withthe
highest incidences occurring in the Northern and Cen-
tral-Western parts of the country (MS 2005). In
Southern-East Brazil, the number of reported caseswas
7.635 (9.5inhabitants/100.000) (MS2005). Theiden-
tification of the snakeisoften not possible, and apre-
sumptivediagnosisisbased on clinical symptomsand
epidemiological factors. In 2005, thiswasthe casein
20% of registered snake accidents (MS 2005). A
remarkableincrease of accidentsin humans has been
described during the hot and rainy season (January to
April), which coincideswithincreased human agriculturd
activity. Adult malesarethe highest risk group with an
overal human mortality of 0.4% (Bochner et a. 2003,
M S2005, GVE 2010).

Dogsarefrequently bitten by poisonous snakes, and
thediagnosis of snake envenomation isoften based on
theclinical signsand epidemiology (Heller et a. 2005,
GVE 2010). Survival of dogsappearsto be associated
with thetime between envenomeation and administration
of antivenom (Heller et al. 2005). Mirtschinet al. 1998
reported that 91% of catsand 75% of dogsinAustralia
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Figure 1(A, B, C). Day 2 extensive haemorrhagic swelling into the submandibular and upper chest region, haemorrhage from
the nostrils and mouth, salivation, weakness and ataxia; (D) from the nostrils originating from two symmetric, approx. 3.5 cm
distant lesions on the top of the nose (white arrows), which were supposed to be the venom teeth of the snake.

survived following the administration of antivenom
whereas 66% of catsand 31% of dogs survived without
antivenom. Ferreiraet al. 2004 reported that cattleare
themogt sengtiveto snakevenomfollowed, indecreasing
order, by equine, ovine, caprine, canine, swineandfeine.

A retrospective study performed in Sao Pauloidenti-
fied that out of 149 envenometion cases 128 were calised
by Bothrops, 11 by Crotalus and 10 were not identifi-
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ed. Thespecieswith the highest risk weredogs (n=103),
horses (n=22), cows (n=17), goats N=4), cats (N=2)
and pigs(n=1) (Ferreiraet al. 2004). Theincidence of
caseswith poisonousanimasintheareaof JuizdeFora,
MinasGerais, Brazil isquitefrequent (Oliveira2004).
Thefarm (Figure 3) wherethe dog lives had anumber
of “ near misses” with venomousanima ssuch asBothrops
“Jararacas’, Crotalus “ Rattle snakes’, Micrurus “ Real
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Cora Snake” over theyears. For example on the day
after the snakebite two “Coral snakes’” were seen on
thefarm road 200 m away from the house and in 2007
two “ Rattle snakes’ werefound on the verandaof the
upper housein the evening. Usually, when poisonous
animalsarefound on thefarm they are professionally
captured and delivered to alocal assembly point and
thenforwarded tothe” Butantan” anti-venomingitutein
Séo Paulo.

HISTORICAL FINDINGS

A 12 month old shepherd dog, “Mel” (“Honey™)
returned home on aNovember afternoon (Day 1) after
roaming on al9 hafarm located inthe areaof Juiz de
Fora MinasGerais, Brazil. Thefarmislocated in primary
rainforest with plenty of nativefauna(Figure3).

Onthenext morning (Day 2), “Mé” presented with
acutelower jaw and upper chest swelling and haemor-
rhagefrom the nostrilsand muzzle (Figure 1A, B, C).
Thedog wasactiveand dert, e.g. licking, tail wagging,
jumping on rear legs when approached by the owner.
Because of the severe clinical picture, the dog was
admitted to an emergency unit of aloca veterinary prac-
titioner where it was given a thorough physical
examination. Thesubcutaneous haemorrhagewasfound
to originatefromtwo symmetriclesions, gpprox. 3.5cm
gpart, onthetop of the nose, which presumptively were
caused by the venom teeth of the snake (Figure 1D).
Based on the size of thewound it was concluded that
thesnakewasat least 1 mlong and with aconsiderable
head andfang size.

Intravenousantivenom and fluid therapy wereinitiated
onthemorning of Day 2. Inspiteof thedramatic clinica
signs“Mel’s’ genera statuswasadert and active. The
dog had atemperature of 38.8 C and was salivating and
bleeding (Figure 1 B).

Attheend of Day 2“Mel” went into acirculatory
shock. After tachypnea, she had arespiratory standstill
anddcirculaory collgpse. Shewasintubated and artificidly
ventilated to maintain blood oxygenlevels. Sheremained
inacritical, but stable, condition and was kept under
observation during thenight.

Onthemorning of Day 3“Méd” had normal tempe-
rature, normal fecesand urination and, after stabilizing
further during the day, wastaken homein the evening.
Shehad ameal of cooked ricewith beef stew and water
ad libitum.

By themorning of Day 4, swelling of thelower jaw was
lessthan hdf theorigind size, and haemorrhagefromthe
nostrilsand muzzle had stopped (Figure 2). “Md” had a
good appetite, appeared clinically norma andwent for a

4 . P e M. ‘L vl 3 Y
Figure 2. “Mel” at day 3 substantially reduced swelling, no
haemorrhage, and alert status.
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Figure 3. “Paradise” Farm, km 42, Nova Califérnia, Juiz de
Fora, Minas Gerais, Brazil.

20min. wak. By lateon Day 4, theswellinginthelower
jaw and upper chest had disappeared, the head wasnor-
mal again, and thedog was cond dered to berecovered.

The dog was hospitalized and taken into intensive
care. Basic parameters, e.g. weight, respiration, pulse
frequency and strength, capillary refilling of mucosae,
body temperatureand generd neurological examination
(senses, proprio-perception) were assessed. Anintra-
veneous catheter was placed inthe brachiocephaicvein
and thefollowing treatment given:

- Snakeantivenom treatment consisted of application
of 50ml of polyvaent antivenomi.v. (Antiophidic serum).

- RingersL actate Solution wasadministered for fluid
therapy. Therequired volumewas cal culated using the
falowingformula
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Exigting deficit (ml): 30 kg (body weight) x 0.08 (8%)
x 1000 =2.400 mi

Maintenance requirement (ml): 30 kg (body weight)
50 ml/kg/day = 1.500 mi

Continued lossof body fluids(ml): 400 ml

Total: 4.300ml

- Anti-inflammatory therapy consisted of application
of corticogteroids(Prednisolone) using thefollowing dose:
0.5mg/kg/12-24h, i.v. or atotal of 15ml.

- Anti-haemorrhagetreatment consisted of Tranexamic
acid using thefollowing dose: 25 mg/kg givenevery 8h
for 48 hours (Overall dose 750mg/30kg every 8h)

- Blood examination: Ehrlichia canis wasdetected by
light microscope examination of ablood smear fromthe
edl. Thetreatment consstedin onesingledoseof 6 mg/kg
of Diproprionatel midocarb (Tota of 180 mg/30kg)

- Respiratory support conssted of humidified oxygen
for approximately 45 min during the acute phase of
circulatory collapse.

DISCUSSION

The caseisremarkablebecause, inspiteof thesevere
envenomation, the dog presented in astableand alert
condition shortly after the presumed snakebiteand on
thenext morning. Based onthe dog’sgenerd aertness
and disposition, it could have been assumed that
recovery was complete at this stage, and that no
intensive treatment was necessary. Nevertheless,
approximately 24 h after theincident, acritica Stuation
developed with circulatory collapse and respiratory
standstill, which probably would havekilled thedog if
itwould not have beentakeninto intensive care. A short
moviewastaken fromthisacutecrisis, and canbe made
available upon request by the author for educational
purposes. We have no conclusive evidence what
snawould haveke genushas actualy caused thisincident
but, based on the symptoms and clinical signs, e.g.
symmetric bitewound on top of the nose, sizeand shape
of tooth-bite, swelling, haemorrhage, and epidemiology
of snakebitesintheregion, e.g. > 95% Jararaca (Oli-
veira2004), we have strong reasonsto assumethat a
snake of the Bothrops genus commonly called
“Jararaca’ has caused thisenvenomation.

Itislikely that thecirculatory crisiswas caused by
the snakebite as Bothrops venom is known to cause
locdl inflammeation, necrog's, vascular epithdlid damage,
coagulation, proteolysisand liberation of inflammatory
Substances such ashistaminesand bradykinines(Ferreira
et a. 2004). Theuse of premedicants such asantihista-
mine, adrenaline and corticosteriodeto reducetherisk
of angphylactic shock inhuman casesof dgpid antivenom

has been described (Heller et a. 2005). Our treatment
included the use of premedi cants, and we concludethat
thecirculatory crisiswas dueto the snake venom and
not to the antivenom. The severehaemorrhagefollowed
by hypovolemiaand blood and plasmalossinto the sub-
mandibular, lower jaw and upper chest tissueislikely to
have caused the shock at the end of day 2. Despite of
thesignificant areaaffected inthelower jaw and upper
chest, no skin or other visibletissue necrosisoccurred.
Therewas no indication of serum disease 3-4 weeks
after thetreatment with antivenom.

“Mé” had aheavy infection of Rickettsia of thegenus
Ehrlichia canis. The prevalence of infection with E.
canis and itsvector Rhipicephalus sanguineus inthe
regionishigh. Two other dogswhich livetogether with
“Mel” in the same kennel were a so infected with E.
canis. A female, ovario-hystorectomized, 5 year old,
albino boxer, “Branquinha’ developed severeclinica
symptoms such asanaemia, prolonged capillary filling
time, fever, depression and weakness. A 2 year old,
black, maleretriever mix, “Enzo” wasa soinfected but
did not show any symptoms. All dogsreceiveregular
treatment to prevent infestation with parasites, such as
fleaswith deltamethrine, pour-on sol ution and M eben-
dazole-based vermifugesfor treatment of endoparasi-
tes. But despitethis, it was concluded that all threedogs
were infested with E. canis. Infection with blood
parasites can cause severe complication in case of into-
xication with haemolytic substances such asvenom of
Bothrops speciesand requiresadifferentiated treatment.
After the envenomation episode all three dogs were
treated with Diproprionate | midocarb.

There are many differential diagnoses for snake
envenomation such as poisoning resulting fromticks,
organophosphate insecticide, botulism, acuteinfectious
diseases such ascanine hepatitisand leptospiros's, heat-
strokeand general anxiety manifesting as sympathetic
stimulation (Heller et al. 2005). However, in the case of
“Méel” inthiscasereport, the bite wound on thetop of
thenoseand theclinical signswerehighly suggestive of
envenomation dueto asnakebite.

CONCLUSIONSAND RECOMMENDATIONS

OnBrazilianfarms, dogsarefrequently kept aswatch
and hunt dogsand fulfil animportant roleas*” biological”
or “frontline detector animals’. This means that, by
wandering around the farm, they keep poisonous ani-
mals “under control” and contribute to preventing
potential human exposure and accidents. To our know-
ledge no estimatesare availablein theliterature about
thesignificance of their contribution to prevent human
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accidentswith snakesevery year on Brazilian farms.
However anecdotal evidencesuggeststhat farm animal
such asdogsreduce human risk significantly. For exam-
ple, anti-venomousdrugsavailableon farm arefrequen-
tly used in these animal safter exposure. Further socio-
epidemic studies, e.g. comparison of prevaenceandin-
cidenceratesof contact casesof humansinfarmswith
and without dogs are recommended to challenge and
quantify thishypothesis. Resultswould provideinfor-
meation that allowed better protection of human and ani-
mal populationsliving and producinginrurd areas. The
impact of other biological factorssuch aschicken, ducks
or wild animals such as seriemas, which represent a
pressure on snake populations, would also need to be
further investigated.

We recommend regular surveillance of farms to
document the presence of poisonous animals such as
snakes, spidersand scorpions. If present, theseanimals
should beprofessiondly captured and ddiveredtoaloca
collection point fromwherethey will befurther processed
for thenationa production of antiserum and research.
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