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Abstract

This study aimed to identify the risk factors associated with Bovine Herpesvirus Type 1 (BoHV-1) and
Bovine Viral Diarrhea Virus (BVDV) infections in buffaloes in the State of Paraiba, Northeastern Brazil,
using 136 female buffaloes > 24 months old from 14 herds. For the serological diagnosis of the BoHV-1
and BVDV infections, the virus-neutralization test (VN) was used and in each herd, an epidemiological
questionnaire was applied in order to obtain data to be used in the risk factor analysis. Of the 136
animals 86 (63.2%) were positive for BoHV-1 and 12 (8.8%) for BVDV. The presence of watering
points (odds ratio = 17.68; 95% CI = 3.74 — 83.04) was identified as risk factor for BoHv-1, and animal
purchasing was a risk factor for both BoHV-1 (odds ratio = 68.64; 95% CI =12.28 —383.73) and BVDV
(odds ratio = 3.64; 95% CI = 1.04 — 12.76). The results from the present study showed an evidence of the
presence of BoHV-1 and BVDYV infections in buffaloes from the State of Paraiba, Northeastern Brazil. It
is suggested that control and prevention measures should be adopted, such as the use of diagnostic tests
prior to animal purchasing and the use of vaccines to avoid the introduction of infected animals into the
herds and the consequent dissemination of the infections, minimizing economic losses.
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Resumo

Este estudo teve como objetivo identificar os fatores de risco associados a infecgdes pelo Herpesvirus
Bovino Tipo 1 (BoHV-1) e Virus da Diarreia Viral Bovina (BVDV) em bufalos no Estado da Paraiba,
Nordeste do Brasil, utilizando 136 bufalas com idade > 24 meses procedentes de 14 rebanhos. Para o
diagndstico sorologico das infecgdes por BoHV-1 e BVDV, empregou-se o teste de virusneutralizagao
(VN) e em cada rebanho foi aplicado questionario epidemioldgico para obtencdo de dados a serem
utilizados na analise de fatores de risco. Dos 136 animais 86 (63,2%) foram positivos para BoHV-1 e
12 (8,8%) para BVDV. Presenca de aguadas (odds ratio = 17,68; IC 95% = 3,74-83,04) foi identificada
como fator de risco para o BoHV-1, e compra de animais foi um fator de risco para BoHV-1 (odds ratio
= 08,64; IC 95% = 12,28-383,73) e BVDV (odds ratio = 3,64; 1C 95% = 1,04-12,76). Os resultados
do presente estudo evidenciaram a presenga das infec¢cdes por BoHV-1 e BVDV em bufalos do Estado
da Paraiba, Nordeste do Brasil. Sugere-se que que medidas de controle e prevengdo sejam adotadas,
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como o uso de testes de diagndstico antes da compra de animais e a utilizagdo de vacinas para evitar a
introdugdo de animais infectados nos rebanhos e consequente disseminacao das infec¢des, minimizando

perdas econdmicas.

Palavras-chave: BoHV-1. BVDV. Bufalos. Nordeste do Brasil. Fatores de risco. Sorologia.

Introduction

Bubaline presents as distinctive features their
rusticity and adaptability to climatic and topographic
factors and poor soils, added to the double aptitude
for the production of both meat and milk, which
make it a good alternative for the production of
animal protein, mainly in tropical countries such as
Brazil. Currently, Brazil has a prominent position in
buffalo rearing and has a headcount of more than a
million animals, of which the Northeastern region
has about 122 thousand animals (IBGE, 2012). In
the State of Paraiba, the bubaline headcount has a
total of approximately 933 animals (IBGE, 2012).

Over the past years, with the expansion of the
buffalo farming in Brazil, the interest on the sanitary
state of these animals has increased, not only due
to its importance but also because of the possibility
of these animals acting as sources of infection of
diseases for bovine and other species (SCHEFFER,
2013). Some infectious diseases can determine
reproductive and may compromise
simultaneously many animals of different
categories, causing several clinical signs such as
oestrus recurrence, abortions, perinatal mortality,
birth of weak animals and infertility, which result in
great economic damage (JUNQUEIRA; ALFIERI,
2006). In this context, the infections by the Bovine
Herpesvirus Type 1 (BoHV-1) and the Bovine
Viral Diarrhea Virus (BVDV) are of importance,
and are responsible for the Infectious Bovine
Rhinotracheitis/Infectious Pustular Vulvovaginitis
(IBR/IPV) and Bovine Viral Diarrhea/Mucosal
Disease (BVD/MD), respectively.

failures

BoHV-1isanimportantbovine pathogen, causing
significant economic losses related to failures in the
reproduction and an increase of the mortality in the
herds (CORTEZ et al., 2001). BoHV-1 has been
reported to adapt itself to other species (THIRY
et al.,, 2006) and the buffaloes’ susceptibility has

been demonstrated both in isolation and in viral
identification, as in serological studies (SCICLUNA
et al., 2010; MONTAGNARO et al., 2014). BVDV
has a worldwide distribution and is endemic in
the majority of the bovine populations, causing
economic losses mainly of reproductive origin
(GIRALDO et al., 2013). One of the most important
characteristics of this virus is its high mutation
frequency and the tendency to recombine, leading
to various clinical manifestations and the difficulty
to control the disease (VARGAS et al., 2009).

Considering the lack of epidemiological
studies on BoHV-1 and BVDV in buffaloes in the
State of Paraiba, Northeastern Brazil, this study
aimed to identify the risk factors associated with
seropositivity for BoHV-1 and BVDV in buffaloes.

Materials and Methods

The study was carried out in 14 herds with buffalo
farming in the counties of Alagoa Nova, Areia,
Campina Grande, Guarabira, Juripiranga, Santa
Helena, Sapé, Rio Tinto, Santana dos Garrotes,
Itatuba, Solanea and Cacimbas (Figure 1). The
studied population was formed of bubaline females
with aptitude for meat and milk, mixed-bred and of
the Murrah breed, with age > 24 months. For the
calculation of the number of animals to be sampled,
the formula for simple random sampling was used:

Z’P(1-P)
n= T
n = number of animals to be sampled

Z = value of normal distribution for the 95%
confidence level

P =
maximization of the sample)

expected prevalence of 50% (for the

d = error of 10%
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Figure 1. Geographical distribution of the counties used in the State of Paraiba, Northeastern Brazil. Detail shows the

State of Paraiba into Brazil.
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In total, 136 bubaline females with age > 24
months were selected from 14 herds. Blood samples
were collected in the period from November 2012
to July 2013, by venipuncture of the jugular with
disposable needle and a tube with vacuum (without
anti-coagulant) with capacity for 15ml. During
blood collection, an epidemiological questionnaire
was applied in order to obtain data to be used in
the risk factor analysis. The variables and respective
categories used were:
(intensive,
exploration (meat, milk or mixed), type of milking

management  system

semi-intensive, extensive), type of
(manual, mechanical), number of milking per day
(non-milking, once a day, twice a day), presence of
other animal species (bovine, equine, goats/sheep,
swine, poultry, dog, cat), presence of wildlife (no,
yes), occurrence of miscarriages during the last 12
months (no, yes), presence of rodents (no, yes),
rodent control (no, yes), feeding on native pasture

(no, yes), water source (drinking troughs, watering

T
-34

points), animal purchasing (no, yes), pasture rental
(no, yes), presence of flooded areas (no, yes),
presence of maternity pens (no, yes), separation of
young from adults animals (no, yes), and presence
of veterinary assistance (no, yes).

For the serological diagnosis of BoHV-1 and
BVDV infections the virus-neutralization technique
was used (OIE, 2008, 2010). The cytopathic viral
strains BoHV-1 e BVDV-1 (NADL), supplied by
the Virology Institute of the Veterinary Medicine
College of Hanover, Germany were used. The
technique was used in two stages, screening and
titration, and a sample was considered to be positive
when it presented a titer > 2 for BoHV-1 and > 10
for BVDV. The neutralizing antibody titers were
considered as being the reciprocal of the higher
serum dilutions that inhibited viral replication and
the consequent production o cytopathic effect of
BVDV and BoHV-1.
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Risk factor analysis was performed in two steps:
univariable and multivariable analysis. Univariable
analysis was performed using the chi-square test or
Fisher’s exact test (ZAR, 1999), and those variables
that presented P < 0.20 were used for multivariable
logistic regression. The multivariable analysis was
then performed, using the stepwise forward method
(HOSMER; LEMESHOW, 2000). The significance
level in multivariable analysis was 5%. Collinearity
among independent variables was assessed using
correlation analysis, and when two variables were
highly collinear (correlation coefficient > 0.90), only
one variable was likely to enter the multivariable
analysis, and therefore the selection of which
collinear variable to enter the model was guided by
biological plausibility (DOHOO et al., 1996). The
tests were performed using the SPSS for Windows
software package, version 13.0.

Results and Discussion

Of the 136 buffaloes used 86 (63.2%) and 12
(8.8%) were seropositive for BoHV-1 and BVDYV,
respectively. Results of the univariable analysis of
risk factors for BoHV-1 and BVDV with the most
associated variables (P < 0.20) are shown in Table
1, and in Table 2 are shown the final models of
logistic regression analysis for BoHV-1 and BVDV
risk factors. Presence of watering points (odds ratio
=17.68; 95% CI = 3.77 — 83.04) was identified as
risk factor for BoHV-1, and animal purchasing was
considered a risk factor for both BoHV-1 (odds ratio
=68.64; 95% CI=12.28 —383.73) and BVDV (odds
ratio = 3.64; 95% CI = 1.04 — 12.76).

The high frequency of seropositivity for BoHV-
1 found in this study corroborates the results found
in recent studies carried out in the Brazilian states
of Pard and Amapa (FERREIRA et al., 2009), and
in Rio Grande do Sul (SCHEFFER, 2013), with
prevalence rates of 82.4% and 44%, respectively.
However, these results indicate that BoHV-1 is

broadly disseminated in the region, which reinforces
the possibility of these animals acting as sources of
infection, mainly when dealing with animals with
latent infection, which may disseminate the virus
throughout their lives (BEZERRA et al., 2012). For
BVDYV, the positivity rate found was 8.8%, similar
to the results found by Martins et al. (2012) in the
State of Sao Paulo (12.9%) and Scheffer (2013) in
Rio Grande do Sul (10.8%). However, these results
suggest the circulation of BVDV and BoH V-1 within
herds in Paraiba and due to the fact that it is common
in the region to associate the farming of bovine
and bubaline, the bovine-bubaline transmission is
possibly being important (SCHEFFER, 2013).

The virus-neutralization technique can be
impracticable as a diagnostic method in herds which
adopt the vaccination against BoHV-1 and BVDV,
since the differentiation of the vaccine antibodies
from those produced as a result of the infection is
not possible (TAKIUCHI et al., 2001). However,
in the State of Paraiba, the vaccination of bubaline
against BoHV-1 e BVDV is not a disseminated
practice, accordingly this a fact that excludes the
possible interference of the serology results. On
the other hand, the practice of not vaccinating the
animals could justify the high seropositivity rates
found.

Animal purchasing was identified as a risk factor
for BoHV-1 and BVDYV, a similar result found by
Dias et al. (2008) in bovine in the State of Parana,
Brazil. Animal purchasing is a classical risk factor
associated with infectious diseases, and it suggests
the importance of carrying out a sanitary control
when purchasing animals by serological diagnosis
at the origin and the destiny of the animals, as a way
of avoiding the introduction of infected animals
into the herds. It is important to highlight that in the
State of Paraiba the serological testing for BoHV-1
and BVDV is not a common practice among rural
producers.
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Table 1. Results of the univariable analysis of the risk factors for BoOHV-1 and BVDYV seropositivities in buffaloes in
the State of Paraiba, Northeastern Brazil, with the most associated variables (P < 0.20).

. Total no. of  No. of positive

Variable Category animals animals (%) r
BoHV-1
Presence of swine No 121 72 (59.5)

Yes 15 14 (93.3) 0.023
Rodent control No 48 42 (87.5)

Yes 88 44 (50) 0.001
Presence of watering points No 58 28 (48.3)

Yes 78 58 (74.4) 0.003
Animal purchasing No 99 55 (55.6)

Yes 37 31(83.8) 0.005
Presence of flooded areas No 6 0(0)

Yes 130 86 (66.2) 0.002
Separation of young from adult animals No 87 45 (51.7)

Yes 49 41 (83.7) <0.001
BVDV
Presence of equine No 15 3 (20)

Yes 121 9(7.4) 0.130
Animal purchasing No 84 4(4.8)

Yes 52 8 (15.4) 0.058

Table 2. Risk factors for BoHV-1 and BVDYV infections in buffaloes in the State of Paraiba, Northeastern Brazil,
identified by multiple logistic regression.

Variable Odds ratio 95% CI P
BoHV-1

Presence of watering points 17.68 [3.77 — 83.04] <0.001
Animal purchasing 68.64 [12.28 — 383.73] <0.001
BVDV

Animal purchasing 3.64 [1.04 - 12.76] 0.044

The presence of watering points was a risk factor
for BoHV-1, which points to the possibility of indirect
transmission by the ingestion of contaminated water,
once that these animals have the habit of bathing in
small mud puddles or watering points and also to
urinate and defecate whilst ingesting water in these

places. Scicluna et al. (2010) detected the presence
of active viral particles in feces of buffaloes positive
for BoHV-1, which may represent an elimination
route of the agent and a source of environmental
contamination.
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Conclusions

The results from the present study showed an
evidence of BoHV-1 and BVDV seropositivity in
buffaloes from the State of Paraiba, Northeastern
Brazil. It is suggested that control and prevention
measures should be adopted, such as the use of
diagnostic tests prior to animal purchasing and
the use of vaccines to avoid the introduction of
infected animals into the herds and the consequent

dissemination of the infections, minimizing
economic losses.
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