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Abstract
Among the diseases that affect equines, viral diseases play an important role from a health and economic point 
of view, especially influenza, viral arteritis, herpes infections and vesicular stomatitis. In the Brazilian literature, 
there is little or no account of the occurrence of infectious diseases in donkeys. Given the importance of donkeys in 
different activities and the lack of information on infections that may occur in these animals, the aim of this study 
was to determine the frequency of anti-equine herpesvirus (EHV), anti-equine arteritis virus (EAV), anti-vesicular 
stomatitis, and anti-equine influenza (H3N8) antibodies in the serum of 85 donkeys bred in some regions of the state 
of São Paulo. We found the following antibody frequencies: 50.6% (43/85) antibodies against influenza virus subtype 
H3N8, 47% (40/85) anti-EHV, and 20% (17/85) anti-EAV. The donkeys were not seropositive for vesicular stomatitis. 
The results suggested that the agents EHV, EAV, and equine influenza subtype H3N8 circulate among donkeys in 
some regions of the state of São Paulo, Brazil, reinforcing the importance of establishing a routine diagnosis and 
epidemiological study of this species.
Keywords: Donkeys. Equids. Serology. Infectious diseases. Brazil.

Resumo
Dentre as doenças que acometem os equídeos, as enfermidades virais assumem um papel importante do ponto 
de vista sanitário e econômico, especialmente a influenza, arterite viral, as infecções herpéticas e a estomatite 
vesicular. Na literatura nacional, existe pouco ou nenhum relato sobre a ocorrência de enfermidades infecciosas 
nos asininos. Tendo em vista a importância dos asininos para diferentes atividades e a falta de informações sobre 
as doenças que acometem esses animais, este trabalho teve como objetivo estudar a frequência de anticorpos 
anti-EHV, antivírus da arterite equina, anti-estomatite vesicular e anti-influenza equina (H3N8) em 85 soros de 
jumentos criados no estado de São Paulo. Estimou-se que 50,6% apresentavam anticorpos contra o subtipo H3N8 
do vírus da influenza; 47% (40/85) apresentavam anticorpos contra o EHV e 20% apresentavam anticorpos contra 
o vírus da arterite. Os jumentos não foram soro reagentes contra a estomatite vesicular. Os resultados obtidos 
sugerem que os agentes EHV, vírus da arterite equina e influenza equina subtipo H3N8, circulam entre os jumentos 
do estado de São Paulo, caracterizando a importância do estabelecimento de uma rotina diagnóstica e estudos 
epidemiológicos na espécie.
Palavras-chave: Asininos. Equídeos. Sorologia. Enfermidades infecciosas. Brasil.
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Introduction 
Herpesvirus infections in equids caused by equid 

alphaherpesvirus 1(EHV-1) and 4 (EHV-4) can result in 
respiratory disease, epizootic abortion in mares, perinatal 
mortality in foals, and neurological disease (ATASEVEN 
et al., 2009; PUSTERLA; HUSSEY, 2014). It is known that 
EHV-1 is widely distributed among the horse population 
of Brazil and worldwide (MORI et al., 2014; PUSTERLA; 
HUSSEY, 2014). However, there are scarce serological 
studies on the presence of antibodies against herpesviruses 
in donkeys or mules in Brazil and abroad (ATASEVEN et 
al., 2009; CHENCHEV et al., 2011). 

Equid alphaherpesvirus type 8 (EHV-8), former asinine 
herpesvirus type 3 (AHV-3), shows cross immunity with 
EHV-1 and EHV-4, where it is not distinguishable by the 
virus neutralization test and has been associated with 
respiratory disease in donkeys (BROWNING et al., 1988).

Equine arteritis virus (EAV) can cause respiratory and 
reproductive disease in equids (PAWESKA et al., 1995; 
BALASURIYA et al., 2014). As in horses, Paweska et al. 
(1995) demonstrated that virus transmission from an 
infected animal to a susceptible donkey occurs through the 
respiratory route. Furthermore, donkeys infected with EAV 
can infect mares and donkeys during mating (PAWESKA 
et al., 1995), because they can become unapparent carriers 
of the virus, harboring the agent in the semen. Serological 
surveys have shown that the virus circulates in equine 
populations in various regions of Brazil and some countries 
around the world. However, serological studies of viral 
arteritis in populations of donkeys and mules are restricted 
to the international literature.

Influenza is considered one of the most important 
respiratory diseases caused by viruses in equine breeding 
because it is highly contagious. Currently, influenza virus 
subtype H3N8 is responsible for epizootic outbreaks 
of disease in equids in many countries worldwide, 
including Brazil (LANDOLT, 2014). However, there are 
few serological studies regarding only donkeys in the 
literature.

Vesicular stomatitis is a disease of great economic 
importance because of trade barriers and quarantines. 
The detection of antibodies in horses is common without 
manifestation of clinical signs. There are only two reports 
of serological surveys of antibodies to the Indiana type 
vesicular stomatitis virus in donkeys. Fletcher et al. (1985) 
observed that 40% of donkeys were seropositive for this 
agent, indicating that this disease was enzootic on Ossabaw 
Island, located in the state of Georgia, United States. 
Turnbull et al. (2002), in turn, observed using the virus 
neutralization test that only 1.61% of the animals in the 
United Arab Emirates had antibodies to the same agent.

The presence of these agents involves both the health 
of equines and human health, and draws attention to 
the importance of adopting health measures in order to  
minimize their spread. In a research on the Brazilian literature, 
we found little or no account of the occurrence of infectious 
diseases in donkeys. Such knowledge is typically extrapolated 
from diseases occurring in horses. Despite equine pathogens 
being similar, the manifestation of the disease may be different 
in donkeys. For example, susceptibility to certain diseases may 
be different in this species.

Given the importance of donkeys for different activities 
and the lack of information on diseases that affect these 
animals, the objective of this study was to evaluate the 
occurrence of antibodies to viral agents affecting the 
donkeys bred in some regions of the state of São Paulo, 
Brazil.

Materials and Methods 

Samples 
We studied 85 serum samples collected from 2009 to 

2010, from donkeys belonging to 5 properties located in 
the municipalities of Pirassununga, Barretos, Colina, and 
Araçatuba, in São Paulo, Brazil. These animals were healthy 
and had history of vaccination against rabies and equine 
encephalomyelitis. 

The donkey herds belonging to the 5 properties located 
in the state of São Paulo were characterized by small 
population associated with other livestock animals in 
greater numbers. Female donkeys had continuous access 
to pasture, while stallions were house in stalls. 

Immunodiagnostics 
Virus neutralization (VN) was used to determine 

neutralizing antibodies against the viruses EAV, EHV 1), 
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and vesicular stomatitis types COCV and VSAV. Sera 
were tested at 2-fold dilutions for EHV-1, EAV, COCV, 
and VSAV against 100-200 TCID50/25 μL of suspension 
of EHV-1, EAV, COCV, and VSAV. After incubation for 
1 hour at 37°C, 150 μL of a suspension of VERO cells 
were added to the tests for EHV-1, COCV, and VSAV, 
and of RK-13 ​​for EAV, containing 300,000 cells/mL. The 
reading for the different VN assays was performed after 
48-72 hours of incubation in a 5% CO2 incubator at 37°C, 
in order to determine neutralization of the cytopathic 
effect. The samples were tested in duplicate, and antibody 
titer was expressed as the reciprocal of the last dilution 
that inhibited the appearance of cytopathic effect in 
both duplicates. Sera were considered reactive at titers 
≥ 2 for EHV-1 and EAV and ≥ 32 for COCV and VSAV, 
according to World Organisation For Animal Health 
(2015) recommendations.

Antibodies against equine influenza virus were 
determined by the hemagglutination inhibition (HI) 
technique. Sera were tested against the antigens A/EQ1 
(sample SP/56 – H7N7) and A/Eq2 (sample SP/1/85 – 
H3N8) with 4 hemagglutinating units (HU) by adding 
0.5% rooster RBCs. Samples showing titers equal to or 
greater than 20 HU were considered positive.

Results and Discussion 
Of the total samples collected, 20.0% (17/85) were 

seropositive for EAV. Out of the five properties analyzed, 
seropositive animals were found only in two properties 
(Pirassununga and Colina). The highest incidence of EAV-
seropositive donkeys (41.6%) occurred in the property 
located in Pirassununga-SP. It should be noted that this 
property was the only one that showed a male seropositive 
donkey, evidence of the importance of males in the spread 
(through semen) and in the persistence of the viral agent 
in the equids population (PAWESKA et al., 1995).

Using the virus neutralization technique, the results 
of this study showed similar results to those obtained 
by Paweska et al. (1997) and a comparatively higher 
rate than that determined in populations of animals 
seropositive for EAV in Turkey (YILDIRIM et al., 2008), 
South Africa (PAWESKA; BARNARD, 1993; PAWESKA 
et al., 1997), and the United Arab Emirates (TURNBULL 
et al., 2002).

This study showed that the donkeys bred in some 
regions of the state of São Paulo, Brazil, are also exposed 
to EAV. It should be emphasized that these animals belong 

in a region that has a large transit of horses participating 
in agricultural fairs and equestrian competitions.

With regard to EHV, 47% (40/85) of the samples were 
seropositive. In this region of sample collection, abortions 
and pregnancy losses do occur in mares and donkeys, 
which can be related to this infectious agent. Similarly to 
studies by Ataseven et al. (2009), we demonstrated here 
that donkeys may act as reservoirs of alpha herpesvirus 
(such as EHV-1 and EHV-8), which affect horses.

The presence of anti-EHV antibodies was observed at all 
properties studied except Barretos. There was also a higher 
percentage of female positivity [54.5% (36/66)], indicating 
a possible role of the mares in the maintenance of the viral 
agent in the equine population, which is evident in the 
transmission of herpesvirus during primary infection in 
nursing foals (GILKERSON et al., 1999).

For equine influenza, 54.1% (46/85) of the animals were 
seropositive for subtype H3N8. The distribution of HI titers 
was 41.3% (19/46) with 20, 34.8% (16/46) with 40, 13.0% 
(6/46) with 80, 8.7% (4/46) with 160, and 2.2% (1/46) with 
320. The results suggest that this virus circulates amongst 
donkeys in some regions of the state of São Paulo, Brazil, 
highlighting the importance of establishing a diagnostic 
and epidemiological routine for equine influenza virus, 
alerting health authorities to the possibility of outbreaks 
in donkeys as well.

Several studies describe the involvement of insects as 
vectors and potential reservoirs of vesicular stomatitis 
virus, because it is a disease with ecological limitation 
and seasonal incidence. Although the regions studied 
harbor hematophagous insects, no animal was positive 
for serotypes COCV and VSAV.

On the one hand, the role of donkeys in state of São 
Paulo, Brazil, is relatively irrelevant in terms of both 
population size and the health management they receive 
in relation to other livestock species. On the other hand, 
positive serological results (EHV, EAV, and equine influenza 
subtype H3N8) in some regions of the state of São Paulo 
suggest that donkeys may be an active or potential reservoir 
of these diseases that may be transmissible to other 
domestic livestock. No correlation was observed between 
seropositive animals for EAV, EHV, and influenza virus.

The ubiquity of infectious and parasitic diseases 
could contribute to reducing production, to poor work 
performance, and to premature mortality in donkeys. This 
further suggests the potential of these diseases in causing 
welfare problems and economical losses. 
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Conclusion 
The results of this study suggested that the agents EAV, 

EHV, and equine influenza subtype H3N8 circulate among 
donkeys in some regions of the state of São Paulo, Brazil, 
pointing out the importance of establishing a routine 
diagnosis and epidemiological study of this species.

Serological evidence reported in this paper indicates 
that donkeys are susceptible to natural infections of 

theses mentioned microorganisms and strongly suggest 
that donkeys may be an active or potential reservoir of 
these diseases that may be transmissible to other domestic 
livestock.
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