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Cases of vesicular and exanthematic disease by Vaccinia virus (VACV) have been reported
in dairy herds of several Brazilian regions, occasionally also affecting humans. The present
article describes eight outbreaks of vesicular disease caused by VACV in dairy herds of six
counties of Goids state, Midwestern Brazil (2010-2012), involving a total of 122 cows, 12
calves and 11 people. Dairy cows (3 to 9 years old) were affected in all cases and calves (2 to
9 months old) were affected in five outbreaks, presenting oral lesions. The morbidity ranged
between 8 and 100% in cows, and 1.5 to 31% in calves. In the cows, the clinical signs started
with vesicles (2-7mm), painful and coalescent papules (3-8 mm), which resulted in ulcers (5-
25mm) and scabs in teats, and, occasionally, in the muzzle. The clinical course lasted from 16
to 26 days. The histopathology of bovine skin samples revealed superficial perivascular in-
flammatory infiltrate of lymphocytes, plasma cells, neutrophils, macrophages and multifocal
areas of acanthosis, spongiosis, hipergranulosis and parakeratotic or orthokeratotic hyperke-
ratosis with adjacent focally extensive ulcers. Eosinophilic inclusion bodies were noted in the
cytoplasm of the keratinocytes. PCR to vgf gene of Orthopoxvirus was positive in samples
collected from all outbreaks, and in some cases, genomic VACV sequences were identified
by nucleotide sequencing of the PCR amplicons. Infectious virus was isolated in cell culture
from scabs from one outbreak. Antibodies to Orthopoxvirus were detected in at least 3 or 4
animals in most outbreaks, by ELISA (outbreaks 1, 2, 3, 4, 5 and 7) or virus-neutralization
(outbreak 6). Neutralizing titers ranging from 8 to 64 in outbreak 6. In all outbreaks, VACV
infection was suspected based on the clinical and pathological findings and it was confirmed
by laboratory tests. Upon the etiological confirmation, other agents associated with vesicular
disease were discarded. In all outbreaks, at least one milker who handled the affected cows
developed malaise, headache, fever, painful vesico-pustular lesions mainly in the hands, but
also in the neck and nose. These results confirm the circulation of VACV in the region and
call attention for a correct diagnosis and the adoption of prophylactic and control measures.
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RESUMO.- [Surtos de doenca vesicular causados pelo
Vaccinia virus em bovinos de leite no Estado de Goias,
Brasil (2010-2012).] Casos de doenca vesicular e exante-
matica associados ao Vaccinia virus (VACV) tém sido des-
critos em rebanhos leiteiros em diversas regidoes do Brasil,
ocasionalmente afetando também os ordenhadores. Este
artigo descreve oito surtos de doenga vesicular associados
ao VACV ocorridos em rebanhos leiteiros de seis munici-
pios do estado de Goias (2010-2012), com o envolvimento
de 122 vacas em lactacdo, de 12 bezerros e de 11 pesso-
as. Vacas em lactacdo (3-9 anos de idade) foram afetadas
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em todos os casos. Em cinco rebanhos, bezerros de 2-9
meses apresentaram lesdes orais. A morbidade nos reba-
nhos variou entre oito e 100% (vacas) e entre 1,5 e 31%
(bezerros). As lesdes iniciavam como vesiculas (2-7mm)
ou papulas doloridas e coalescentes (3-8mm), que progre-
diam para ulceras (5-25mm) e crostas, localizadas princi-
palmente nas tetas e, eventualmente, no focinho das vacas.
O curso clinico variou entre 16 e 26 dias. Histopatologia de
amostras de pele coletadas de bovinos revelou dermatite
perivascular superficial com infiltrado de linfécitos, neu-
trofilos, plasmocitos e macréfagos, além de areas multifo-
cais de acantose, espongiose, hipergranulose e hipercerato-
se ortoceratotica ou paraceratotica com ulceras focalmente
extensas. No citoplasma dos ceratindcitos adjacentes as
ulceras, observaram-se numerosos corpusculos de inclu-
sdo eosinofilicos. Em todos os surtos, amostras de lesdes
cutaneas dos bovinos foram positivas para o gene vgf dos
Orthopoxvirus por PCR, e em alguns casos, a identificacdo
do VACV foi confirmada por sequenciamento de nucleoti-
deos dos amplicons. O virus foi detectado por isolamento
em cultivo celular em um dos surtos e, pelo menos 2 a 3
vacas por rebanho, apresentaram sorologia positiva para
Orthopoxvirus pelos testes de ELISA (surtos 1, 2, 3, 4,5 e
7) e soroneutralizacdo (surto 6). No surto 6, os titulos de
anticorpos neutralizantes variaram de 8 a 64. O diagndsti-
co da infeccdo pelo VACV, inicialmente suspeito com base
nos achados clinicos e patolégicos, foi confirmado em to-
dos os surtos por exames laboratoriais. Em todos os sur-
tos, pelo menos um ordenhador que teve contato com os
bovinos afetados apresentou mal-estar geral, febre alta,
dor de cabega e lesdes vesiculo-pustulosas doloridas, prin-
cipalmente nas maos, mas também no pescoco e nariz. Es-
ses resultados confirmam a circulagdo do VACV no rebanho
bovino da regido centro-oeste, alertando para necessidade
de diagnéstico correto e adogdo de medidas profilaticas e
de controle.

TERMOS DE INDEXACAO: Vaccinia virus, doencgas de bovinos,
VACV, epidemiologia, Orthopoxvirus.

INTRODUCTION

The genus Orthopoxvirus (OPV) belongs to the family Po-
xviridae, subfamily Chordopoxvirinae and includes several
viruses that cause vesicular skin disease in animals and/or
man: Vaccinia virus (VACV), Cowpox virus (CPXV), Smallpox
virus (or Variola virus, VARV) (eradicated in 1979), among
others (Mercer et al. 2007). OPVs are distributed worldwi-
de and are responsible for important impact in public and
animal health (Esposito & Fenner 2001).

VACYV is the prototype OPV and is associated with vesi-
cular and exanthematic disease in cattle. VACV infection is
zoonotic and transmission to man usually occurs through
handling or milking affected cows (Smith 2007). Lesions
in VACV-infected cattle are most frequently observed in
teats and udders of milking cows, and in the mouth of su-
ckling calves (Leite etal. 2005, Lobato et al. 2005, Silva et al.
2008). In man, skin lesions are painful and occur mainly on
the hands and fingers: nodular swellings, papules, pustules,
ulcers and scabs. Systemic disease with lymphadenopathy,

headache and fever is occasionally observed in affected
persons (Lobato et al. 2005, Megid et al. 2008).

In Brazil, a number of cases of VACV-associated disease
have been reported in the recent years, affecting dairy cows
and milkers, especially in the Southeast region (Lobato et
al. 2005, Trindade etal. 2007, Megid et al. 2008, Kroon et al.
2011). These reports, in general, describe the clinical pre-
sentation in animals and man, accompanied by molecular
identification and characterization of the isolates (Damaso
et al. 2000, Trindade et al. 2003, Leite et al. 2005, Lobato
et al. 2005). Moreover, characterization of field isolates re-
garding the nucleotide sequence of the hemagglutinin gene
(HA), phenotype in vitro and in a mouse model indicate that
Brazilian VACV isolates belong to two different genogroups
(type 1 and 2) (Kroon et al. 2011). The origin of these VACV
remains unknown. However, in one Brazilian VACV outbre-
ak, virus particles and anti-Orthopoxvirus antibodies were
detected in tissues and sera from semi-domestic rodents,
suggesting a possible link between farm animals and wild
reservoirs (Abrahao et al. 2009). Experimental infection of
cows with VACV resulted in viral spread in the feces (Gue-
des et al. 2012, Rivetti Jr et al. 2013). Mice exposition to
VACV contaminated feces of cows resulted in virus DNA de-
tection in blood and feces of mice, as well as neutralizing
antibodies to VACV after 20 days post exposition, sugges-
ting that exposure to bovine feces could be considered a
risk factor for the spread of VACV (D’Anunciacdo et al. 2012,
Rivetti Jr et al. 2013). Although some pathogenic aspects of
the VACV experimental infection in cows has been recently
studied (Rivetti Jr et al. 2013), most of these studies lack a
detailed characterization of pathological aspects of the bo-
vine natural infection.

Vesicular and exanthematic diseases in cattle represent
a target of constant attention since they may be misdiag-
nosed with foot-and-mouth disease (FMD). Thus, proper
diagnosis and clinic-pathological characterization of vesi-
cular disease in cattle is imperative in order to distinguish
among the vesicular diseases affecting cattle, particularly
FMD (Brown et al. 2007). Cases of vesicular disease have
been rarely reported in Goias state (Nagasse-Sugahara et
al. 2004), the second largest milk producer in Brazil. It is
suspected that such cases do occur in the field, yet are un-
der seen or neglected and not reported. Thus, the present
article describes the epidemiological, clinical, and patholo-
gical findings of eight outbreaks of VACV infection affecting
cattle and milkers in Goias State, Midwestern Brazil.

MATERIALS AND METHODS

Eight outbreaks of vesicular disease occurred between June 2010
and June 2012 in six counties in Goias State, Brazil. The total area
of the affected counties is 13,507.797 km?. In all cases, epidemio-
logical investigation (such as type of milking procedure, number
and age of milkers, breed of cows, daily milk production, among
others) was conducted in the affected farms and the animals were
clinically examined. After local anesthesia, samples of cutaneous,
muzzle, or oral lesions were collected of 4-5 cows/farm for histo-
pathology and laboratory tests. Histological samples were fixed in
10% buffered formalin and processed for routine histopathologi-
cal examination upon hematoxylin and eosin staining. Additional
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samples of scabs and papules were collected and maintained in
sterile microtubes under freezing or refrigeration and sent to vi-
rus isolation and polymerase chain reaction (PCR) for detection
of OPV and, eventually, for parapoxvirus. Peripheral blood from
animals was collected to obtain serum and research of anti-Ortho-
poxvirus antibodies. The scabs and sera samples were processed
in two different diagnosis laboratories (Setor de Virologia da Uni-
versidade Federal de Santa Maria, Rio Grande do Sul, or Embra-
pa Gado de Leite, Minas Gerais). Samples from outbreaks 6 were
submitted to seroneutralization test (SN) according to Cargnelutti
and collaborators (2012a), and the other samples were analyzed
by ELISA (Silva-Fernandes et al. 2009) to detect IgG anti-Ortho-
poxvirus (Table 1).

For virus isolation, scabs were homogenized, ressuspended
to 10% (weight-volume) in culture medium and inoculated onto
monolayers of Vero cells, and submitted to three passages of five
days each. Every day, the inoculated cultures were monitored for
cytopathic effect. Total DNA was extracted from scabs using DNA-
zol reagent (Invitrogen, Life technologies, Carlsbad, CA) according
to manufacture instruction, and submitted to PCR for OPV using
primers for vgf gene and conditions described by Abrahdo et al.
(2010) at the UFSM laboratory or the reagents and conditions
described by Fonseca et al. (1998) at the Embrapa laboratory.
Total DNA extracted from Vero cells infected with VACV-Pelotas

1 virus (P1V) was used as positive control of the PCR for OPV. Oc-
casionally, total DNA of OPV negative samples were submitted to
a PCR for parapoxvirus, using primers for the BZL gene according
to Inoshima et al. (2000). Total DNA extracted from contagious
ecthyma scabs were used as positive control. Positive samples at
PCR to VACV were submitted to nucleotide sequencing (MegaBA-
CE sequencer, Amersham Biosciences, Piscataway, NJ) to identify
the virus species.

RESULTS

The disease was diagnosed in six Goias counties (Varjao,
Buriti Alegre, Sdo Jodo da Paratina, Pontalina, Edéia, and Mi-
neiros) affecting eight milk farms that used hand milking.
Cows (3 to 9 years old) were affected in all farms and, in
five outbreaks, calves presented oral lesions (Table 1). The
ratio of total affected to animals in total in the herds ranged
from 6/121 to 40/294 (Table 1). The daily milk production
in all properties ranged between 10 to 20 liters/cow.

The outbreaks 1 to 3 occurred in the same county (Var-
jao), affecting nearby farms (1 to 3 km). The milk of these
farms was collected daily by the same milk truck, possibly
indicating an epidemiological link. All eight outbreaks oc-

Table 1. Clinical and laboratorial data of eight outbreaks of bovine vesicular disease associated to VACV infection in Goias
State, Brazil (2010-2012)

Outbreak County Month/  Animal category, age and total ~ Affected animals, age, Clinical = Morbidity = Total/affected Laboratory
year animals in each farm breed and total animal  course rate (%) milkers diagnosis*
affected (days)
1 Varjao June/ Calves (2-4 months) - 30 Cows (3-8 years) - 40 45 40% (cows) 4/2 PCR +
2010 Calves (5-12 months) -70 Crossbred, Girolando Serology +
Heifers (1-2 years) - 20
Heifers/Steers (2-3 years) - 70
Cows (3-8 years) - 100
Bulls (3-7 years) - 4
2 Varjao June/ Calves (4-12 months) - 40 Cows (4-7 years) - 30 20 75% (cows) 2/1 PCR +
2010 Heifers/steers (1-2 years) - 40 Crossbred, Girolando, Gir Serology +
Heifers/steers (2-3 years) - 90
Cows (3-7 years) - 40
Bulls (4-7 years) - 4
3 Varjao August/ Calves (1-4 months) -147 Calves (1-4 months) - 8 18 5.4% (calves), 3/1 PCR +
2010  Heifers/steers (1-2 years) - 150  Cows (4-7 years) -25 21.9% (cows) Serology +
Cows (4-7 years) - 114 Crossbred
4 Buriti Alegre  August/ Calves (4-12 months) -205 Calves (4-9 months) - 3 16 1.5% (calves), 4/1 PCR +
2011 Heifers (1-2 years) - 100 Cows (4-9 years) - 14 87.5% (cows in Serology +
Heifers (2-3 years) - 44 Girolando, Holstein lactation)
Cows (3-9 years) - 441
(16 in lactation)
Bulls (4-7 years) - 15
5 SdoJoaoda  August/ Calves (4-12 months) -48 Calves (4-7 months) - 15 25  31.3% (calves), 1/1 PCR +
Paraina 2011 Cows (4-5 years) - 54 Cows (4-5 years) - 10 18.5% (cows) Serology +
Crossbred
6 Pontalina September/  Calves (2-8 months) - 28 Cows (4-7 years) - 35 17 100% (cows) 2/2 PCR +
2011 Heifers/steers (1-2 years) - 47 Calf (2 month) - 1 Serology +
Cows (4-7 years) - 35 Crossbred, Girolando, Virus isolation +
Bulls (6-7 years) - 7 Holstein
7 Edéia September/  Calves (4-12 months) - 20  Calves (4-10 months) -1. 26 5% (calves), 2/2 PCR +
2011 Heifers/steers (1-2 years) - 20  Cows (4-9 years) - 17 100% (cows) Serology +
Cows (3-7 years) - 17 Crossbred
8 Mineiros June/ Calves (1-4 months) - 8 Cows (3-4 years) - 6 20 8.2% (cows) 1/1 PCR +
2012 Calves (4-11 months) - 57 Crossbred, Girolando

Heifers/steers (1-2 years) - 73
Cows (3-9 years) - 49
Bulls (5-6 years) - 4

*The laboratory diagnosis of outbreaks 1, 2, 3, 4, 5, 7 were performed at Embrapa Gado de Leite, Juiz de Fora/MG, and outbreaks 6 and 8 were confirmed

at Setor de Virologia, Universidade Federal de Santa Maria/RS.
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curred in the dry season of the respective years. The morbi-
dity rate ranged from 8.2 to 100% of the lactating cows and
from 1.5 to 31.3% of the calves. The epidemiological data
are shown in Table 1.

In all cases, the main signs began with vesicles (2-7mm
in diameter) or reddish, gray or whitish coalescent painful
papules (3-8mm in diameter) and progressed to coalescent
ulcers (5-25mm in diameter) (Fig.1) and gray or brown
scabby proliferative lesions localized on the teats (cows).
Ulcers restricted to the hard palate and gums were obser-
ved in calves. The clinical course ranged from 16 to 26 days,
with the exception of outbreak 1, where the clinical course
- considering all affected animals in the herd - extended
for approximately 45 days. In addition, in outbreak 3, few
cows presented numerous scabby lesions affecting the mu-
zzle. In the cases with acute lesions, severe swelling of the
teats was observed (Fig.1). In general, the teat lesions were
multifocal and affected three or all teats of each cow, re-
gressing approximately 15 to 21 days after the onset. A few
days after the appearance of the first lesions (papules and
vesicles), coalescent scabby ulcers were observed. Initially,
in some cases, a mild serous secretion was observed in the
ulcerative lesions that occasionally dried up, originating
scabs. Affected cows presented severe local pain and did
not allow the completion of milking, leading to interruption
of lactation and, occasionally, to secondary mastitis.

Histologically, multifocal areas of moderate to severe
acanthosis, spongiosis, hypergranulosis and parakerato-
tic or orthokeratotic hyperkeratosis with adjacent focally
extensive ulcers were observed in the epidermis (Fig.2).
Numerous 3-8um, circular, eosinophilic inclusion bodies
were noted in the cytoplasm of the keratinocytes, mainly
near of the areas showing acanthosis or necrosis (Fig.3).
Inclusion bodies were not observed in some lesions with
more than 15 to 20 days of clinical onset. Detachment of
the dermal layer and necrosis with mild to moderate pe-
rivascular inflammatory infiltrate of lymphocytes, plasma
cells, neutrophils and macrophages were observed in some
areas. Adjacent dermis showed the same type of infiltrate.
Eosinophilic extensive areas of serous material and cellular
debris above the affected epidermis were prominent.

papules and ulcers focally extensive are observed (Outbreak 6).

.{t s

Fig.2. Area of acanthosis and ortokeratotic hyperkeratosis with
adjacent focally extensive ulcer, formation of crusts and mo-
derate dermal perivascular inflammatory infiltrate (Outbreak
6). HE, obj.4x.

Fig.3. Numerous 3-8um, circular, eosinophilic incluion bodies in
the cytoplasm of the keratinocytes in the skin of an affected
cow (Outbreak 6). HE, obj.40x.

In some outbreaks, affected cows showed a mild to mo-
derate clinical improvement upon local treatment with 3%
iodine solution for 7 to 10 consecutive days. Furthermore,
in outbreak 6, the affected cows were treated with systemic
antibiotics and analgesics, with mild clinical improvement.
The farmers of the outbreaks 1-3 and 6 informed that si-
milar clinical signs were observed in dairy cows in other
farms of the region or in nearby counties, within the same
season.

In all outbreaks, one (outbreaks 2-5 and 8) or two (out-
breaks 1, 6 and 7) persons that had contact with the affected
cows presented concomitant vesicular disease, totaling 11
human cases. The symptoms included body pain, headache,
general malaise, fever (39.5-40°C) and severe lesions, such
as 1-1,5cm in diameter, sometimes umbilicated pustules,
vesicles, ulcers and scabs, mainly in the hands and fingers
(all outbreaks) (Fig.4), but also affecting, in isolated cases,
the neck (outbreak 1), lips (outbreak 3), nose (outbreak 3)
and arm (outbreak 2). Many affected milkers remained 2-3
days away from work. As a rule, human lesions began after
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Fig.4. Milker presenting an ulcer with scab on the hand (Out-
break 2).

milking affected cows, starting with painful papules and
pustules which progressed to ulcerative and scabby lesions
by days 2 to 4. Treatment with antipyretic and analgesic
was performed in most human cases. According to the ow-
ners, similar signs have never been observed before in the
animals or people in the region. In all cases, the affected
people aged from 18 to 31 years-old.

Laboratory diagnosis (PCR, virus isolation and/or sero-
logy) was performed in all outbreaks. PCR to vgf gene of
OPV resulted positive in scabs samples from all outbreaks.
PCR to parapoxvirus resulted negative in all samples. Sam-
ples from outbreaks 6 and 8 were submitted to nucleotide
sequencing, and the results showed high identity (about 98
to 99%) with VACV. In other outbreaks, the PCR performed
(Fonseca et al. 1998) suggested VACV as the etiologic agent
of vesicular lesions. Serology to OPV were performed by
ELISA to samples from outbreaks 1, 2, 3, 4, 5 e 7 and resul-
ted positive. Virus-neutralizing was performed to samples
from outbreak 6, and neutralizing antibodies titers ranging
from 8 to 64. Infectious virus was isolated from scabs col-
lected from animals of outbreak 6, and PCR was performed
to confirm the virus species. In summary, molecular diag-
nosis confirmed VACV involvement in all outbreaks.

DISCUSSION

In all outbreaks, VACV-associated disease was suspected
based on epidemiological, clinical and pathological findin-
gs, and confirmed by laboratory diagnosis. Other agents
associated with vesicular disease were considered and,
subsequently discarded as VACV was confirmed as the
etiological agent. The histopathological findings were, in
particular, very suggestive of poxvirus infection, but the
laboratory tests (virus isolation, PCR for vgf gene of OPV
and serology) were crucial to establish the definitive diag-
nosis. Other suspected agents would include FMD, which is
currently eradicated from most Brazilian regions, Vesicular
Stomatitis virus (VSV), Pseudocowpox virus (PCPV) infec-
tion (Cargnelutti et al. 2012b), Bovine Viral Diarrhea Virus
(BVDV), which is endemic in the country, Bovine herpesvi-
rus type 2 (BoHV-2) and Bovine papular stomatitis virus
(BPSV) infections (Sant’/Ana et al. 2012).

Pesq. Vet. Bras. 33(7):860-866, julho 2013

The pathological lesions caused by VACV are similar to
those observed in other bovine vesicular diseases, e.g. FMD
and VS. The typical alterations of FMD are only seen in tho-
se animals which are examined at the peak of the disease
and vesicles form on the inner side of the lips and cheeks,
gums, hard palate, dental pad and tongue. These vesicles
can coalesce and produce bullae which may be 5-6cm dia-
meter. After rupture of bullae, ulcerated area may show an
intensely red and moist base (Brown et al. 2007). Gross le-
sions of FMD are very similar to those of VSV. Microscopic
alterations of VSV include cell swelling, spongiosis, epithe-
lial cell necrosis and inflammation in the mucosa and un-
derlying lamina propria. However, histologically, there are
no inclusion bodies in FMD and VS, differently from what
was noted in VACV lesions (Brown et al. 2007). BVDV can
cause scabs and erosive and shallow ulcerative lesions, es-
pecially in the alimentary system, nares and muzzle of cat-
tle affected with mucosal disease.

Generalized dermatitis has been observed in cattle in-
fected by BVDV (Ferreira et al. 2008), yet teat lesions have
not been described. Infection by BoHV-2 causes herpes
mammilitis and lesions affect frequently the teats of lacta-
ting cows and include swollen and painful lesions, 1-2cm
diameter plaques, ulcers and crusts. Vesicles are not com-
mon in this infection. Prominent intranuclear eosinophilic
inclusion bodies and epithelial syncytia are microscopic
findings characteristic of BoHV-2 mammilitis (Brown et al.
2007).

There is a marked similarity among the gross and mi-
croscopic lesions associated with VACV, PCPV and BPSV
infection (Brown et al. 2007, Cargnelutti et al. 2012b,
Sant’Ana et al. 2012). In all these diseases, the gross and
histological lesions are useful to complement the diagnosis,
but the laboratory confirmation by virus detection through
molecular or isolation techniques is essential for the defi-
nitive diagnosis.

In the present study, vesicular disease associated with
VACV infection was observed affecting dairy cows and mi-
lkers in many southern and central mesoregions of the Goi-
as State. Based on the information collected from milkers,
farmers and veterinarians of the affected counties, other
outbreaks of similar disease affecting cows and humans
were noticed, but there was no notification or etiologic
confirmation in most of the cases. It is possible that VACV
was also involved in some of these outbreaks, since it was
demonstrated to be circulating in the region.

The disease was observed in lactating dairy cows from
all affected herds and calves from 5 of 8 outbreaks). The
morbidity rate was higher in cows and ranged between 8.2
to 100% and in four outbreaks this rate was higher than
75% (100% in two outbreaks). High rate of morbidity was
also described by some authors (Lobato et al. 2005, re-
viewed by Lemos & Riet-Correa 2007). There were heifers
in six affected farms, but they were not affected. Probably,
the daily and intensive hand milking of the cows favors the
prompt virus transmission among these animals.

The VACV infections diagnosed in the present report
occurred in the dry season of the year. Other outbreaks
by PPV and VACV in cattle were also observed in the same
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period (Lobato et al. 2005, Sant’Ana et al. 2012). Probably,
in the outbreaks 1-3, the proximity between the farms and
the fact of the daily collection of produced milk in the three
properties by the same truck could have favored the disse-
mination of the infection.

Gross lesions noted in the cows and calves of the pre-
sent study were similar to the ones described in other re-
ports of VACV disease observed in Brazil (Trindade et al
2003, Lobato et al. 2005, Schatzmayr et al. 2009a). More se-
vere lesions affecting also the perineal region and the inner
thigh were described in other investigations (Reviewed by
Lemos & Riet-Correa 2007). Few investigations has descri-
bed the histopathological alterations associated with VACV
in cattle (Saurini et al. 2010).Additionally, histological le-
sions caused by this virus are very similar those observed
in the infections by parapoxvirus (Cargnelutti et al. 2012b,
Sant’Ana et al. 2012). An isolated outbreak of vesicular di-
sease in horses associated to VACV (Brum et al. 2010) also
presented comparable lesions with the ones observed in
the present study.

Humans, noticeably milkers, were affected in all out-
breaks, and developed painful lesions in the hands, fingers
and in other regions of the body, mainly neck and face. Si-
milar clinical symptoms were observed in humans beings
in outbreaks described in other Brazilian states (Nagasse-
-Sugahara et al. 2004, Megid et al. 2008, Silva et al. 2008,
Schatzmayr et al. 2009b). Sudoresis, anorexia, toxemia and
lymph node swelling were also observed in some human
cases (Silva et al. 2008, Schatzmayr et al. 2009a, 2009b).
In comparison with other zoonotic vesicular disease, VACV
infection appears to affect more severely and systemati-
cally the humans that have contact with the affected cattle
(Biittner & Rziha 2002, Silva-Fernandes et al. 2009). In the
present investigation, the affected humans beings stayed
two or three days out of your job under medical care. The-
se results show the zoonotic importance of this disease in
the studied region. In all the outbreaks, the affected hu-
mans were exclusively young or young adults (18 to 31
years old).

The results of the present investigation demonstrate
that VACV infection is present and perhaps disseminated
in some regions in the State of Goias. The study shows that
the detailed pathological findings associated to epidemio-
logical, clinical, and virological aspects are useful diagnos-
tic tools for the confirmation of the VACV infection in cattle.
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