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Sero-epidemiological and reproductive survey for alphaherpesvirus
infections in horses in the state of Pernambuco, Brazil
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por alfaherpesvirus em equinos no estado de Pernambuco, Brasil
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Highlights:

There is a high number of farms with at least one reactive horse.

Four reproductive abnormalities were associated with herpetic infection in horses.

Biological reproductive techniques involved in natural mating are associated with herpetic infections.

Abstract

Equine alphaherpesvirus is a major pathogen that causes respiratory disorders, abortion, neurological
syndromes, and perinatal mortality in horse populations worldwide. The aim of this study was to determine
whether the occurrence of anti-alphaherpesvirus antibodies is correlated to reproductive abnormalities
in horses in the state of Pernambuco, Brazil. The virus neutralization was carried out in 322 serological
samples from unvaccinated horses from 42 farms located in 16 municipalities in the Microregion of
the Vale do Ipojuca, Pernambuco, Brazil. Of these horses, 23.3% (75/322; 95% CI: 18.9-28.4%) were
found to be reactive to anti-alphaherpesvirus antibodies. In addition, 61.9% (26/42) of farms had at
least one reactive animal, with an inter-herd variation of 5% to 100%. With regard to reproductive rates,
herpetic infection was associated with the use of biological reproductive techniques such as artificial
insemination (Al) and embryo transfer (ET), which uses natural mating (p = 0.003); history of perinatal
mortality (p = 0.004); birth interval greater than two years (p = 0.003); and reproductive seasonality of
mares with irregular cycles in the herd (p = 0.041). This is the first report on the identification of horses
reactive to anti-alphaherpesvirus antibody in the state of Pernambuco, Brazil. From the results obtained,
the adoption of prophylactic measures such as vaccination is suggested in order to prevent infection in
susceptible animals and to reduce the viral load excreted by animals with quiescent infection.
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Resumo

O alfaherpesvirus equino ¢ um importante agente patogénico causador de disturbios respiratorios,
aborto, sindrome neurologica e mortalidade perinatal em populagdes de equinos em todo o mundo.
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O objetivo deste trabalho foi determinar a ocorréncia de anticorpos anti-alfaherpesvirus e relacionar
as alteracdes reprodutivas em equinos no estado de Pernambuco, Brasil. A virus neutralizagdo foi
realizada em 322 amostras sorologicas de equinos nao vacinados, provenientes de 42 propriedades de
16 municipios pertencentes a Microrregido do Vale do Ipojuca, Pernambuco, Brasil. Observou-se uma
ocorréncia de 23,3% (75/322; IC 95%:18,9-28,4%) de equinos reagentes a pesquisa de anticorpos anti-
alfaherpesvirus. Além disso, 61,9% (26/42) das propriedades possuiam pelo menos um animal reagente,
com variacdo inter-rebanho de 5 a 100%. Em relacdo aos indices reprodutivos, associou-se a infec¢ao
herpética a utilizagdo de biotécnicas reprodutivas, como a inseminacao artificial (IA) e a transferéncia
de embrides (TE), com a monta natural (p = 0,003); historico de mortalidade perinatal (p = 0,004);
intervalo entre partos superior a dois anos (p = 0,003); e sazonalidade reprodutiva de éguas com ciclos
irregulares no rebanho (p = 0,041). Este € o primeiro relato de deteccdo de equinos reagentes a pesquisa
de anticorpos anti-alfaherpesvirus no estado de Pernambuco, Brasil. A partir dos resultados obtidos,
sugere-se a adocao de medidas profilaticas como a vacinagao, a fim de prevenir a infecgdo nos animais

suscetiveis e reduzir a carga viral excretada nos animais com infeccdo quiescente.
Palavras-chave: Aborto. Equid alphaherpesvirus. Virus neutralizagdo. Profilaxia.

Significant economic power is attributed to
equideoculture. It represents an important Brazilian
agribusiness sector with revenues around R$16
billion per year, while generating 610,000 direct jobs
and 2,430 indirect jobs Ministério da Agricultura,
Pecuaria e Abastecimento [MAPA, 2016]. Given the
significant production of horses in Brazil, it is vital
to sustain a harmonious balance between supplying
high quality food to ensure healthy and consistent
genetics and proper sanitary and reproductive
management in order to obtain the intended results
in terms of the performance of each animal (Beck &
Cintra, 2011).

Herpetic infection is considered to be one of
the most detrimental diseases to equine breeding,
especially when outbreaks of abortions occur
(Grinde, 2013). Herpesviruses have an enveloped
double-stranded linear DNA belonging to the
Herpesviridae subdivided
into three subfamilies: alpha, beta, and gamma.
Alphaherpesviruses primarily affect mammals and
are able to establish latency in many cell types while
encoding chemokines that block the neutrophil
response of the affected individual. This ensures the
natural spread among susceptible individuals and
the respective maintenance in the host (Penkert &
Kalejta, 2011).

family, which are

A number of environmental and host-related
factors including age, physical condition, and

immune status, can be associated with the severity
of the respective clinical disease, especially when
secondary infections occur (Ma, Azab, & Osterrieder,
2013). The source of infection in equine herd’s ranges
from animals with clinical infections, including
nasal, uterine, and vaginal secretions, as well as
fetuses and fetal appendages of abortions caused by
equine herpesvirus type 1 (EHV-1), to subclinical
sources with latent infections. Although venereal
transmission in horses is still unclear, stallions are
often unvaccinated, thereby endangering the herd’s
immunological protection by spreading the virus
through nasal secretions or semen (Walter et al.,
2012). In pregnant females, infection from more
virulent and non-neuropathogenic strains can result
in severe vasculitis in pregnant uteri, which can
cause abortions in the last trimester of pregnancy
(Gardiner et al., 2012).

There are several studies in the literature on
herpeticinfections, fromneurological manifestations
to outbreak cases of abortions or perinatal mortality
in several Brazilian states (Aguiar etal., 2008; Cunha
et al., 2009; Alencar-Araripe et al., 2014). However,
data on the occurrence of herpetic infections in
horses in the state of Pernambuco have not been
published. Given the high financial value of these
animals, particularly their byproducts, it is of great
importance to carry out epidemiological studies in
order to gain insight on the occurrence and behavior
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of the disease in this region. Therefore, the aim of
this study was to determine the occurrence of anti-
alphaherpesvirus antibodies and its correlation with
reproductive abnormalities in horses in the state of
Pernambuco, Brazil.

A cross-sectional study was conducted in 42
farms distributed across the 16 municipalities of the
microregion of the Vale do Ipojuca, Pernambuco,
Brazil. For the occurrence study, a prevalence
of 41.2% (Alencar-Araripe et al., 2014) was
considered, with a confidence interval of 94% and
a statistical error of 6%. These parameters resulted
in a minimum sample number of 260 animals. A
total of 322 blood samples were collected from
unvaccinated horses against male and female
herpetic infection from a variety of breeds, from
December 2016 to September 2017. The selection
of the farms was based on convenience, as they

Table 1

were selected according to the availability of the
owners at the place and time of the data collection.

Prior to the collection of the biological material,
an investigative questionnaire was administered
with questions regarding reproductive history and
the hygiene and sanitary management of the farm.
The variables analyzed were as follows: gender;
species; breeding system; region; farm type;
purpose of horse breeding; horse breed; veterinary
assistance; volume supplied; access to mineral
salt; water source; equine herpesvirus vaccine;
quarantine; destination of miscarried and placental
fetuses; cleaning of stalls, troughs and feeders;
reproductive techniques; cases of abortions at the
farm; cases of perinatal mortality; fertility rate;
average gestation time; reproductive seasonality;
birth interval; and assisted deliveries (Table 1).

Univariate analysis of significant variables associated with the occurrence of reactivity to anti-alphaherpesvirus
antibodies in horses in the state of Pernambuco, Brazil, between December 2016 and September 2017

Variable N VN Positive (%)

Gender
Female 159 42 (26.4%)
Male 163 33 (20.2%)

Species
Horses 283 59 (20.8%)
Horses and mules 22 14 (63.6%)
Horses and donkeys 17 2 (11.8%)

Breeding System
Intensive 136 27 (19.9%)
Semi intensive 136 38 (27.9%)
Extensive 50 10 (20.0%)
Purpose of the horse breeding
Reproduction 36 8 (22.2%)
Sports 170 36 (21.2%)
Sports + Reproduction 115 31 (27.0%)
Recreation 1 -
Type of farm
Small farm, country house, or Ranch 137 21 (15.3%)
continue
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continuation

Haras
Region
Rural
Urban
Water Source
Treated water
Untreated water
Destination of the placenta and placental fetuses
Standard garbage
Environment
Incinerate and bury
Other
Quarantine
Yes
No

184 53 (28.8%)
273 67 (24.5%)
49 8 (16.3%)
45 13 (28.9%)
277 62 (22.4%)
21 3 (14.3%)
177 45 (25.4%)
103 22 (21.4%)
4 -
28 8 (28.6%)
294 67 (22.8%)

Blood samples were collected via an external
jugular vein puncture in a vacuum collection system
and stored in sterile tubes without the use of an
anticoagulant. For the purposes of obtaining sera,
samples were centrifuged at 900 g for 10 minutes
and stored in 2 ml polypropylene tubes at —20°C
until virus neutralization was performed to screen
for equine anti-alphaherpesvirus antibodies (Kotait
et al., 1989). The standard viral sample used was
A4/72, stored at the Biological Institute of Sdo
Paulo (Instituto Biologico de Sdo Paulo) in VERO
cells. Blood serum titers (expressed in log10) were
considered reactive starting with the lowest dilution
(greater than or equal to 4) capable of inhibiting
100% of the cytopathic effect (CPE).

In order to analyze the association between
the reproductive history and alphaherpesvirus
infection, a univariate analysis of the variables of

interest was performed by Pearson’s chi-square,
with a statistical significance of 0.05. The program
Epi Info 3.5.2 was used to perform the statistical
calculations.

Of the horses screened, 23.3% (75/322; 95%
CI: 18.9-28.4%) were found to be reactive to anti-
alphaherpesvirus antibodies. In addition, 61.9%
(26/42) of the farms had at least one reactive animal,
with an inter-herd variation of 5% to 100%. When
analyzing reproductive rates, the findings showed
an association between herpetic infection and the
use of reproductive biology techniques (such as Al
and ET) using natural mating (p = 0.003); history
of perinatal mortality in the herd (p = 0.004); birth
interval, mainly over two years (p = 0.003); and
reproductive seasonality, with the observation of
mares that had irregular cycles as compared to rest
of the herd (p = 0.041; Table 2).
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Table 2

Reproductive history in association with herpetic infection in horses in the state of Pernambuco

Variable N VN P
Reproductive Techniques
Natural mating 214 39 (18.2%) 0.003
Biology techniques 53 21 (39.6%)
Natural mating + Biology techniques 39 10 (25.6%)
Cases of abortions on the farm
Yes 122 41 (33.6%) 0.000
No 183 29 (15.8%)
Perinatal mortality
Yes 63 23 (36.5%) 0.004
No 244 48 (19.7%)
Fertility rate
1 foal per year 122 36 (29.5%) 0.239
1 foal every 2 years 25 5(20.0%)
More than 2 years apart 5 -
Average gestation time
320-335 days 136 41 (30.1%) 0.004
>335 days 16 -
Reproductive seasonality
Mares with regular cycles 105 34 (32.4%)
Mares with irregular cycles 45 6 (13.3%) 0.041
Young mares that have not menstruated 2 1 (50.0%)
Birth interval
Annual 95 20 (21.1%)
Between 1 and 2 years 28 6 (21.1%) 0.003
More than 2 years 29 15 (51.7%)
Occurrence of assisted births
Yes 7 - 0.106
No 146 41 (28.1%)

VN: virus neutralization.

This is the first report on the detection of horses
reactive to anti-alphaherpesvirus antibody screening
in the state of Pernambuco, Brazil. According to
owner’s information, no animals were vaccinated
against the etiologic agent, and therefore, all
reactions are indicative of natural infection. The
occurrence observed is similar to results reported in
the southeastern region of the country in the state

of Sao Paulo, where 26% (42/163) of animals were
reactive to anti-alphaherpesvirus antibodies, when
applying virus neutralization (Cunha et al., 2009).
In the northern region in the state of Rondonia,
a similar occurrence was also observed, with
22.7% (40/176) of horses being reactive to anti-
alphaherpesvirus antibodies, when using the virus
neutralization technique (Aguiar et al., 2008).
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Although the occurrence observed in this study
was not high, there was a high number of farms with
positive animals. The cause of this finding may be
related to the hygiene and sanitary management
adopted by the farms, such as the entry and exit
of animals in these regions without quarantine. In
addition, horses are raised together with mules and
donkeys, highlighting their importance as potential
sources of infection for horses (Yildirim, Yilmaz, &
Kirmizigul, 2015).

There was a higher occurrence of herpetic
infection in farms that use biological reproductive
techniques, such as Al and ET, while using natural
mating in the herd (p = 0.003). Stallions are often
neglected when it comes to vaccination, thus
endangering the immunological protection of the
herd. The male is also used for genetic improvement
of the herd and will come into contact with several
females, facilitating the subsequent infection and
spread of the virus throughout the herd (Alencar-
Araripe et al.,, 2014). The venereal transmission
of stallions to females by semen remains unclear;
however, Walter et al. (2012) found that 41.6%
(5/12) horses tested positive, when using samples of
fresh and frozen equine semen, which they correlated
with the infectivity of the asymptomatic stallions
during febrile peaks in the pathogenic period after
viral reactivation. However, this had already been
observed after the viremic period (Tearle et al., 1996).
Furthermore, it is not possible to conclude whether
the venereal transmission of EHV-1 by semen is
possible, as with bovine herpesvirus type 1, since
the infected animals were not used for reproduction.
There are also no data available on the infective dose
needed to cause herpetic infection in the mare by
natural mating or Al (Walter et al., 2012).

EHV-1 shows affinity for equine reproductive
tissue in both sexes, i.e. endometrium and placenta
in mares and epididymis and semen in stallions.
Although different viral strains may show different
degrees of endothelial tropism, it is known that
EHV-1 has high affinity for the pregnant uterus
(Gardiner et al., 2012). The process may be

facilitated by abnormalities in glycoproteins
expressed by endothelial cells of pregnant uteri
in later stages of pregnancy. Both interleukin-2
and equine chorionic gonadotropin independently
and directly activate latently infected leukocytes
(Smith, Igbal, Edington, Purewal, & Hamblin,
1998).

Regarding the history of perinatal mortality
in the herd, Silva et al. (2018) observed the low
occurrence of EHV-1 as a cause of perinatal
mortality and abortion in Brazil. Maternal humoral
protection associated with increased routine
vaccination, as well as improvements in hygienic-
sanitary management, may have contributed to the
low rates of EHV-1 abortion. However, reactivation
of the quiescent virus should also be considered. It
is noteworthy that vaccination does not guarantee
that the mare will avoid abortion, as there are other

differential diagnoses that are still prevalent.

Although it is known that a number of factors
may interfere with female fertility and potentially
cause outbreaks of abortions, no effective long-term
losses in reproductive performance of miscarrying
mares due to herpetic infection have been found.
Mares can normally conceive viable and healthy
foals in seasons subsequent to abortions (Schulman,
Kass, Becker, & Van der Merwe, 2013).

Since this disease is considered to be one of
the most damaging to equiculture, prevention and
control are essential. The ability to establish latency
ensures its maintenance in the host (Grinde, 2013).
Certain factors associated with the host such as
age, physical condition, and immune status should
be observed and re-assessed, both in terms of the
hygienic-sanitary and reproductive management
(Ma et al., 2013).

In this study, horses reactive to anti-
alphaherpesvirus antibody screening were identified
and the findings suggest adoption of prophylactic
measures such as vaccination of the whole herd
for protection of susceptible animals and to reduce
the viral load excreted by the animals with latent

infection.
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